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Nista sto imamo ne moZe nas uciniti
toliko sre¢nim, koliko nas nesre¢nim
moZze uciniti ono sto nemamo.
Dusko Radovi¢

ako je tema i ideja za urednicki komentar u poslednje vreme napretek, ovog puta je dilema

bila kako odabrati najilustrativniju pri¢u za trenutak koji zivimo. A bitiSemo u vremenu gde je

prezir prema istini, pravdi, moralnim vrednostima, nauci i kulturi potpuno institucionalizovan.
Kao da nam je zivot pretvoren u karikaturu, jer pravo stanje stvarnosti, koje svi i vide i ose¢aju,
poluintelektualci (¢itaj vladari nasih Zivota) predstavljaju kao vrhunsko dostignuce.

Zato je aktuelna svakodnevica u stvari privid odnosno lebdenje izmedu drustvene realnosti i
medijskog propagiranja stvarnosti. Drustvena matrica bazira se na neistinama i propagandi, na
negovanju haosa i primitivizma, na kulturi agresije i nasilja, odnosno derogiranju vladavine prava.
Drustvenu scenu oblikuju neuki i bahati, poslusni i podobni, uglavnom sa falsifikovanim ili kuplje-
nim diplomama i ¢iji je osnovni manir patoloska agresivnost, bezo¢na arogancija i cini¢na empatija.

Nasa nau¢na i kulturna svakodnevica je takode na ,,pijedestalu® ispod koga se vise ne moze, a
sloboda misljenja i govora ,izolovana“ je iz drustvenog Zivota kao najopasniji virus.

Zato je osnovna sustina ovog uredni¢kog komentara jedan intervju velikana pisane (ali i iz-
govorene) re¢i pesnika Matije Beckovica. Njegova razmisljanja najbolje defini$u nasu sadasnjost,
distancu, ali i Sizofreni odnos izmedu realnosti i osnovnih civilizacijskih vrednosti. To je sigurno
najdetaljniji i najiskreniji manifest nase stvarnosti.,,Preu¢eni“ dominiraju na ,,vaznim® mestima, a
ki¢, primitivizam, laz i moralno be§casce oblikuju sve segmente naseg Zivota i rada. Najboljih kao
da nigde nema. Danas se profesori ponose svojim nekad najgorim dacima i posle izvesnog vremena
naknadno ih proglasavaju najboljima. Najgori su na svakoj televiziji, oni glume najvaznije uloge,
oni najbolje ,,prosipaju” mudrost i genijalnost, oni su ,,krem®i $§lag na nasoj torti od blata. Najgori
se sahranjuju u aleji zasluznih, dobijaju nagrade za Zivotno delo, $kole i ulice dobijaju imena po
najgorim ucenicima. Zato danasnjim profesorima jedino preostaje da najgore proglasavaju naj-
boljima i da na njihovim primerima vaspitavaju nove generacije. Potreba za razjanjavanjem ovog
paradoksa smanjuje i etiku i moral i elementarne civilizacijske vrednosti.

Aktuelni trenutak je iznedrio i neke nove pojave na univerzitetima, koje nisu neuobicajene, ali
su samo postale legalne i institucionalizovane. Zloupotreba funkcija i nepotizam su nasa realnost.
Nije neuobicajeno da na ,legalnim“ konkursima posao dobijaju ¢erke ili supruge, ili da sin dekana
bude primljen na predmetu koji vodi njegov otac.

Mnogo je primera gde u vremenu ,zabrane® zaposljavanja bivsi i aktuelni dekani zaposljavaju
¢lanove blize i dalje familije bez ikakvih konkursa i u vreme kada to niko nije ni o¢ekivao.

Ovo je, naravno, jedino moguce u trenutku i vremenu gde su strah i pretnja dominantne emo-
cije, gde su sloboda misljenja i govora duboko zakopane u pesku besmisla aktuelne svakodnevice.

Tako je hrabrost slobodno misle¢ih ljudi jedini recept za uspeh, borba za istinu, znanje za visoka
moralna nacela i odgovornost moraju biti osnovni preduslovi za promenu, ali i put i destinacija
za izvesniju buduénost.

Odlu¢nost, Cestitost i potpuna posvecenost i istrajnost u svakom poslu su samo znakovi pored
puta koji mogu pokrenuti nasu drustvenu stvarnost, a izbor kompetentnih, obrazovanih i nadasve
moralnih moze dati odgovore na svekolike izazove aktuelnog trenutka.

I ovaj urednicki komentar ¢u zavrsiti citatom velikog Sekspira: »Da bi ostao veran sebi, ne sme$
lagati drugoga®, jer je neistina u svim oblastima naseg bitisanja paradigma sada$njeg trenutka i
istovremeno i uzrok i posledica nasih sopstvenih iluzija.

Prof. dr Slavoljub Zivkovi¢
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Oral health effects on the nutritional status of elderly

people

Jelena Pavlovi¢, Nedeljka Ivkovi¢, Maja Racic¢

University of East Sarajevo, Faculty of Medicine, Foca, Republic of Srpska, Bosnia and Herzegovina

SUMMARY

Introduction The aim of the study was to establish the association between oral health and malnutrition in people
over the age of 65.

Material and Methods Cross-sectional study included 146 respondents residing in gerontology center, and 300 re-
spondents who lived in their own homes or with their families. Nutritional status was evaluated using the Mini Nutritive
Scale and standardized questionnaire. Dental status was evaluated by clinical examination using inspection method.
The presence and absence of teeth was evaluated in each dental arch (third molars were not taken into considera-
tion). Also, the presence of prosthetic restorations (total and partial dentures) was noticed without analyzing their
adequacy and functionality. Self-assessment of health with categorical components assessed the overall health status.
The research was conducted in 2018.

Results Most of respondents who had malnutrition or were at risk of malnutrition had worse dental status; they were
completely or partially edentulous. There was high statistically significant difference in dental status of the upper
(x*=47,797; p < 0,001) and lower jaw (x* = 66,680; p < 0,001). The number of lost teeth had an impact on self-assessment

of general health (x> = 47,270; p < 0,001).

Conclusion Oral health status in elderly people had significant influence on nutritional status.

Keywords: malnutrition; oral health; old people

INTRODUCTION

Nutritional status disorders and malnutrition usually occur
as a result of changes in appetite, limited mobility, socio -
economic constraints, chronic illness, depression, cognitive
impairment, multiple types of medication, frequent com-
plications and hospitalizations [1]. According to Chen [2],
malnutrition of elderly is defined as inadequate nutritional
status or malnutrition, followed by inadequate food intake,
loss of appetite, loss of body mass and decreased muscle
mass. Numerous studies have shown that the prevalence of
this problem increases with age so that after 65 years of life
itis 15% to 85% (depending on the parameters used, as well
as the place of residence) [3,4,5]. Oral health, as one of the
indicators of general health status, has great significance
in determining nutritional status in older people [6, 7, 8].
This population often has loss of large number of teeth or
all teeth, presence of caries lesions and periodontally com-
promised teeth, xerostomia and oral pre-cancer. The loss
of teeth significantly reduces masticatory efficiency that
affects the choice of food and eating habits. Soft food rich
in saturated fatty acids and cholesterol are more consumed
then fiber-rich food. Inability to chew food due to loss of
teeth, lack or inadequate dental restorations or dentures
is often associated with difficult swallowing, malnutrition
or serious risk of malnutrition [9]. Numerous prospective
studies have shown that the most frequent problems in
elderly is the problems of chewing (42%) and xerostomia

(63%) [10, 11]. Also, worse oral and nutritional status is
observed in higher percentages in elderly people residing
in gerontological centers [12, 13, 14].

Previous studies were mostly focused on the associa-
tion of oral health with malnutrition in elderly residing
in gerontological institutions [12, 13, 14], but there is very
little information on the impact of oral health on general
health and risk of malnutrition in elderly people living
in the community. The aim of the study was to establish
the association between oral health and malnutrition in
people over 65 years of age.

MATERIAL AND METHODS
Respondents

The cross-sectional study was carried out in the period
from April to September 2018 among elderly people in
four municipalities of Republika Srpska: East Sarajevo,
Rogatica, Pale and Foca. The sample consisted of 446 re-
spondents of both genders, divided into the two groups
depending on their place of residence; 146 participants
were from gerontology institutions while 300 respondents
were community-based. Living in the community is de-
fined as residing in your own or family home. Respondents
in the community were selected using a register of patients
older than 65 years of age in the family medicine services

Address for correspondence: Jelena PAVLOVIC, University of East Sarajevo, Faculty of Medicine, Cara Lazara Street, Foca,
Republic of Srpska, Bosnia and Herzegovina; pjelena551@gmail.com
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of local health centers. By software, every third person
according to specific criteria was included in the study. If
the selected person did not meet criteria for inclusion in
the study, the following one would be included until cer-
tain number of respondents was reached. The criteria for
inclusion in the study was: person was orientated in time,
space and able to recognize faces, while criteria for exclud-
ing were bad general condition, disorientation, inability
to establish cooperation, the presence of mental illness,
dementia, malignant diseases and chronic renal insuf-
ficiency. All users of gerontology centers, East Sarajevo,
Pale and Rogatica who fulfilled the inclusion criteria and
signed the informed consent were included in the study.

Research Instruments

A standardized questionnaire was used to collect socio-
demographic data on respondents in the study (gender,
age of respondents, education, residence, income, social
activity and integration, cohabitation, socializing, hobby,
use of mobility aids). Dental status was evaluated by clini-
cal examination, using inspection method. The presence
of complete or partial edentulism (third molars were not
taken into consideration) for each jaw was assessed. The
presence of prosthetic restorations (complete and partial
dentures) was assessed without analyzing their adequacy
and functionality. General health was analyzed with one
question: “For your age, what would you say in general,
that your health is?” The answers offered were: “Excellent’,
“Good”, “Medium Good”, “Average”, “Bad” and “Very Bad”
Nutritional status was investigated using the Mini Nutri-
tional Scale Short Version-MNA-SE which included two
steps: screening (MNA-SF1) and evaluation (MNA-SE2).
The maximum total score for MNA was 30 points (> 23.50
and indicated adequate nutritional status, 17 - 23.49 risk for
malnutrition and <17 points indicates malnutrition) [15].

Statistical analysis

Data analysis was done using descriptive statistical analy-
sis measures in SPSS packages 22 (SPSS IBM, Inc., Chicago,
IL, United States). Results were presented as mean values
+ SD for continuous variables and numbers / percentages
for categorical variables. Differences were tested using Chi
square test. As the level of statistical significance, usual
value of p <0.05 was considered.

Ethical considerations

The study was approved by the Ethics Committee of the
Faculty of Medicine in Foca, University of East Sarajevo,
with the decision: 01-2-1. All respondents gave written
informed consent. Data were presented in a way that it
hides the identity of all participants.

THE RESULTS

The study enrolled 446 respondents aged over 65 years.
There were 251 female (56.3%) and 195 male (43.7%). The

youngest person was 65 years old (5.2%) and the oldest 99
years old (0.2%). The majority of respondents (87%) were
married, had a certain hobby (55.8%) while 70% of them
did not use mobility aids. Upper complete edentulous jaw
was present in 62 respondents (13.9%), partially edentu-
lous in 167 (37.4%), natural dental arch in 2 (0.4%), and
prosthetic restorations in 215 (48.2%). Lower complete
edentulous jaw was found in 92 subjects (20.6%), partially
edentulous in 184 (41.3%), natural dental arch in 4 (0.9%)
and prosthetic restorations in 166 (37.2%). The results of
the study showed that 51.3% of respondents had complete
or partially edentulous upper jaw while 61.9% had com-
plete or partially edentulous lower jaw.

According to self-evaluation of general health, only
1.6% of respondents had excellent health, 43.8% good
health, 38.1% medium-well, 16.1% poor and 0.4% very
poor. The highest number of respondents in gerontology
institutions (93.2%) was either in malnutrition or at risk
of malnutrition, as opposed to community respondents
(40.8%). People with lower educational level (x2=30,221;
P <0,001) who stayed in geriatric institutions (x’=126,224;
p <0,001) used mobility aids (x*=94,192; p < 0,001) and
did not have hobby (x2 = 68,155; p <0,001 ) had higher
risk of malnutrition (Table 1). Table 2 shows the results
of the overall nutritional status assessment in relation to
dental status of respondents. It was found that respond-
ents, who had malnutrition or were at risk of malnutri-
tion, had poorer dental status. There was high statisti-
cally significant difference in dental status of upper (x2
=47,797; p <0,001) and lower jaw (x2 = 66,680; p <0,001
)- Respondents who had poorer nutritional and dental
status were considered to have poorer overall health status,
while among respondents without risk of malnutrition,
good health was observed (x2=47,270; p <0,001) (Table 3).

DISCUSSION

The study found link between oral health and nutritional
status in elderly subjects. Study subjects with poorer dental
status also had poorer nutritional status, ie. they were mal-
nourished. Our results confirmed the results of previous
studies [12, 14]. Earlier it was believed that loss of teeth and
edentulism is expected and normal result of aging. However,
age, by itself, does not cause teeth loss. The most common
causes of teeth loss are: periodontal disease, tooth decay,
worsened general health condition of the patient [16, 17].
Meta-analysis of results from about 1000 publications pub-
lished in English in the last 20 years have shown negative
impact of teeth loss on the quality of life, regardless of where
studies were conducted or methodology used [16]. Today it
is considered that changes in periodontium, loosening and
loss of tooth in older age, are the consequence of cumula-
tive effects of many risk factors during life. Aging cannot
be considered the main risk factor for the occurrence and
progression of periodontal diseases if some other factors
are not present: decrease of the amount of saliva, poor oral
hygiene, systemic illness, poor diet, some medications, men-
tal state or social status of the person. Namely, periodontal
disease is not specific for elderly people and diet is one of



Table 1. Nutritional status of participants in relation to socio-demographic characteristics
Tabela 1. Nutritivni status ispitanika u odnosu na sociodemografske karakteristike

Stomatoloski glasnik Srbije. 2019;66(1):7-14

MNA

SOCIODEMOGRAPHIC CHARACTERISTICS
SOCIODEMOGRAFSKE KARAKTERISTIKE

< 17.00
N

17.00-23.49
N

>23.50

Education
Obrazovanje

Elementary school
Osnovna $kola
High school
Srednja Skola

University
Fakultet

11

189

43

100

74

13

30.221

< 0.001

Place of residence
Mesto boravka

Community
Zajednica

Gerontological institution
Gerontoloska ustanova

17

121

120

177

10

126.224

< 0.001

Hanging out with friends
Druzenje sa prijateljima
Yes
Da

No
Ne

16

226

184

7.170

0.028

Hobby
Hobi

Yes
Da

No
Ne

17

104

137

144

43

68.155

< 0.001

Use mobility aids
Upotreba pomagala za mobilnost

Yes
Da

No
Ne

14

108

133

12

175

94.192

< 0.001

MNA - Mini nutritional scale; N — number of respondents

MNA (engl. mini nutritional scale) — Mini nutritivna skala; N - broj ispitanika

Table 2. Nutritional status of participants in relation to dental status
Tabela 2. Nutritivni status ispitanika u odnosu na stanje zuba

DENTAL STATUS
STATUS ZUBA

MNA

< 17.00

17.00-23.49
N

>23.50

Upper jaw

Gornja vilica
- complete edentulous
- bezuba
— partially edentulous
- krezuba

- natural dental arch
- pun prirodan zubni niz

- total or partial dentures
- mobilne zubne nadoknade

45

106

89

11

52

123

47.797

< 0.001

Lower jaw
Donja vilica
- complete edentulous
- bezuba
- partially edentulous
— krezuba
- natural dental arch
- pun prirodan zubni niz

- total or partial dentures
— mobilne zubne nadoknade

76

101

61

75

102

66.680

< 0.001

MNA - Mini nutritional scale; N — number of respondents

MNA (engl. Mini nutritional scale) — Mini nutritivna skala; N — broj ispitanika

9
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Table 3. Nutritional status of participants in relation to subjective
assessment of health status

Tabela 3. Nutritivni status ispitanika u odnosu na subjektivnu pro-
cenu zdravstvenog statusa

SUBJECTIVE
HEALTH
ASSESSMENT
SUBJEKTIVNA
PROCENA <17.00 | 17.00-23.49 | > 23.50
ZDRAVLJA N N N

MNA
x2 P

Excellent
QOdli¢no
Good

Dobro
Average
Srednje dobro
Bad

Lose

Very bad
Veoma lose

0 3 4

3 79 113

10 103 57 47.270 | <0.001

5 55 12

0 1 1

MNA — Mini nutritional scale; N — number of respondents
MNA (engl. mini nutritional scale) — Mini nutritivna skala; N - broj ispitanika

the main factors contributing to the maintenance of good
oral health [18].In regards to socio-demographic character-
istics of respondents, significant correlation was observed
between gender, degree of education, cohabitation, as well
as place of residence and assessment of oral and nutritional
status. These results are in accordance with findings of other
studies. Knowing the influence of oral clinical variables on
self-assessment of health is of great importance for obtain-
ing clearer insight into association with objectively and sub-
jectively assessed mouth and tooth health [19].

Based on the results of our research it was found that
the incidence of malnutrition was present in subjects with
poorer dental status. Inadequate food also affects oral
health [20], and poor oral health affects the choice of con-
sumed food. Nutrition with no vitamins, minerals, proteins
and low calories affect immune system and is associated
with oral health, and especially dental diseases in older
people [21]. The lack of appetite in elderly people is com-
mon, especially in individuals who suffer from anorexia,
nausea, vomiting, or xerostomy caused by medications.
Food intake has been further reduced in individuals with
chronic diseases. The Swiss study conducted in hospital-
ized elderly was focused on the relationship between clini-
cal parameters of malnutrition, serum albumin levels,and
oral health indicators (dental status, oral hygiene, chewing
function) [22]. Choosing the type of food largely depends
on the ability to consume food with pleasure, and some
food is refused due to inability to chew. The function of
chewing in elderly can be called into question in the case
of loss of teeth and inadequate dentures. Individuals living
in institutions are more likely to have this problem and
need help of appropriately trained staft [23].

The results obtained with MNA weight loss question-
naires were logical and expected. Previous research sug-
gests connection between poor oral health and weight loss,
where it is evident that tooth loss is a risk factor for body
weight loss. Poor oral health may be related to systemic

diseases in a bidirectional manner, and weakening the
chewing ability and food consumption may affect nutrition
[24]. Social relationships also play an important role since
they are optimized for the benefit of elderly. Many authors
[25] described a model of social relations that clearly point
to the relationship between behavior and social behavior
and their influence on the quality of life associated with
oral health (OHRQOL). Petersen et al. [26] determined the
life expectancy index for elderly people in a community in
Denmark where they found close association between poor
dental health and reduced life activity. In addition, indexes
for measurement of health support in relation to inclusion
in social activity (families, friends or neighbors) are reg-
istered. Numerous studies [27] have shown that isolated
seniors have the poorest dental health status and rarely
use health services. Results of our study showed that mal-
nourished subjects differed significantly in terms of dental
status than those who did not have malnutrition. Important
risk factors for oral health are eating habits, as well as some
bad habits. Inadequate nutrition habits were found in our
research that contributed to the risk of malnutrition. Our
research showed that great number of respondents took
more than 3 drugs per day (74.4%), 53.4% did not con-
sume meat, fish or chicken every day, 43.7% of respond-
ents did not consume two or more portions of fruits and
vegetables daily, while 49.3% of respondents consumed up
to five cups of liquid per day. The results of the research
suggested that 55.8% of respondents reduced food intake
due to chewing problems and swallowing difficulties, and
34.3% of respondents believed that there was no adequate
diet. Previous research has shown that older people usually
consume sweets and snacks (63.0%), juices, sweet drinks
and carbonated drinks (54.0%) every day, which is inad-
equate diet. Similar data have been published and other
authors have confirmed consumption of inadequate food
due to poor dental status [28].

Older people around the world have issues with health-
care, as access to dental services is limited, especially in ru-
ral areas. Health promotion programs dedicated to elderly
are rare, therefore the evaluation of oral and nutritional
status can provide important information that will lead to
improved oral health promotion and health care of elderly.

CONCLUSION

Dental status in older people is associated with the risk
of malnutrition. Socio-demographic characteristics and
their own perception of health are important factors in
assessing the effect of oral health on the nutritional status
of elderly. Concerning that treatment of oral diseases is
costly and requires high level of engagement of dental
staff and resources, the prevention of oral diseases should
focus also on nutrition. Establishing co-operation between
a dentist and a family physician, family nurses as well as
improving dental care of the elderly can play a significant
role in preservation of dental health and malnutrition.
Authors declare that there are no conflicts of interest.
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Uticaj oralnog zdravlja na nutritivni status starih osoba

Jelena Pavlovi¢, Nedeljka Ivkovié, Maja Racic¢

Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet, Foca, Republika Srpska, Bosna i Hercegovina

KRATAK SADRZA)

Uvod Cilj studije je bio utvrditi povezanost oralnog zdravlja sa malnutricijom kod osoba starijih od 65 godina.

Materijal i metode rada Studija preseka je obuhvatila 146 ispitanika, korisnika gerontoloskog centra, i 300 ispitanika koji zive u
vlastitom domu ili sa porodicom. Nutritivni status je evaluiran koris¢enjem Mini nutritivne skale i standardizovanog upitnika. Za
procenu dentalnog statusa koriséen je klinicki pregled, metod inspekcije. Utvrdivano je prisustvo bezubosti, krezubosti, prirodnog
zubnog niza za svaku vilicu zasebno, kao i prisustvo mobilnih zubnih nadoknada bez analize njihove adekvatnosti i funkcionalnosti.
Samoprocenom zdravlja uz kategoricke komponente procenjen je opsti zdravstveni status. Istrazivanje je sprovedeno 2018. godine.
Rezultati Vedi broj ispitanika koji su bili u malnutriciji i u riziku od malnutricije imali su losiji dentalni status, bezubost i krezubost.
Izmedu ispitanika je uocena visoko statisticki znacajna razlika u odnosu na dentalni status gornje (x> = 47,797; p < 0,001) i donje
vilice ispitanika (X* = 66,680; p < 0,001). Broj zuba koji je nedostajao imao je uticaja na samoprocenu zdravlja (x* = 47,270; p < 0,001).
Zakljucak Oralno zdravlje starih osoba ima znacajan uticaj na nutritivni status.

Kljuéne reci: malnutricija; oralno zdravlje; stare osobe

UvoD

Poremecaji nutritivnog statusa i nastanak malnutricije obi¢no
se javljaju kao posledica promena apetita, ogranicene pokret-
ljivosti, socioekonomskih ogranicenja, prisustva hroni¢nih bo-
lesti, depresije, o$tecenja kognitivnih funkcija i uzimanja vise
vrsta lekova, Cestih komplikacija i veceg broja hospitalizacija
[1]. Prema Chenu [2], malnutricija starih osoba se defini$e kao
neadekvatan nutritivni status ili pothranjenost, pracen nedo-
voljnim unosom hrane, gubitkom apetita, gubitkom telesne
mase i smanjenjem misi¢ne mase. Brojna istrazivanja pokazuju
da se prevalencija ovog problema povecava starenjem, tako da
posle 65. godine Zivota iznosi od 15% do 85% (u zavisnosti od
kori$¢enih parametara, kao i mesta stanovanja) [3,4, 5]. Oralno
zdravlje, kao jedan od pokazatelja opsteg zdravstvenog stanja
osobe, ima veliki znacaj u determinisanju nutritivnog statusa
kod osoba starije Zivotne dobi [6, 7, 8]. Kod ovih osoba Cesto se
uocava lo$ oralni status kao posledica: gubitka velikog broja ili
svih zuba, prisustva karijesnih i parodontopati¢nih zuba, kse-
rostomije i oralnih prekanceroza. Gubitkom veceg broja zuba
znacajno je redukovana zvaéna efikasnost, $to uti¢e na izbor
hrane i prehrambene navike, viSe se konzumira meksa hrana
bogata zasicenim masnim kiselinama i holesterolom u odnosu
na hranu bogatu vlaknima. Nemogucnost osoba starije zivot-
ne dobi da sazvacu hranu usled gubitka zuba, nepostojanje ili
postojanje neadekvatnih zubnih nadoknada ¢esto udruzeno sa
problemima gutanja dovodi do toga da je veliki procenat ovih
osoba neuhranjeno ili u ozbiljnom riziku za malnutriciju [9].
Brojne prospektivne studije pokazuju da su najucestaliji oralni
problemi kod neuhranjenih starih osoba problemi zvakanja
(42%), kao 1 kserostomija (63%) [10, 11]. Takode, losiji oralni i
nutritivni status u vecem procentu je uocen kod osoba starije
zivotne dobi koje borave u gerontoloskim centrima [12, 13, 14].

Prethodna istrazivanja su se uglavnom bavila povezano$cu
oralnog zdravlja sa malnutricijom kod korisnika gerontoloskih
ustanova [12, 13, 14], ali je veoma malo podataka o uticaju oral-
nog zdravlja na opste zdravlje i rizik za nastanak malnutricije
kod starih osoba koje Zive u zajednici. Cilj studije je bio utvrditi
povezanost oralnog zdravlja sa malnutricijom kod osoba preko
65 godina starosti.

MATERIJAL | METODE
Ispitanici

Studija preseka je sprovedena u periodu od aprila do septembra
2018. godine kod osoba starije Zivotne dobi u Cetiri op$tine Re-
publike Srpske: Isto¢no Sarajevo, Rogatica, Pale i Fo¢a. Uzorak
su ¢inila 446 ispitanika oba pola, podeljena u dve grupe zavisno
od mesta boravka, 146 ispitanika iz gerontoloskih ustanova i
300 ispitanika koji Zive u zajednici. Boravak u zajednici je defi-
nisan kao stanovanje u vlastitom ili porodi¢nom domu. Ispita-
nici u zajednici su izabrani pomocu registra pacijenata starijih
od 65 godina Zivota sluzbi porodi¢ne medicine lokalnih domova
zdravlja. Softverski, svaka tre¢a osoba prema specifi¢no zadatim
kriterijumima je ukljuc¢ivana u studiju. Ako izabrana osoba nije
ispunjavala kriterijume uklju¢ivanja u studiju, ukljuc¢ivana je
sledeca, sve dok se nije dobio odredeni broj ispitanika. Kriteri-
jumi za ukljuc¢ivanje u studiju su bili orijentisanost u vremenu,
prostoru i prema licima, a kriterijumi za isklju¢ivanje lose opste
stanje, dezorijentisanost, nemoguc¢nost uspostavljanja saradnje,
te prisustvo psihickih oboljenja, demencije, malignih oboljenja
i hroni¢ne bubrezne insuficijencije. Svi korisnici gerontoloskih
centara Isto¢no Sarajevo, Pale i Rogatica koji su ispunili krite-
rijume uklju¢ivanja i potpisali informisani pristanak uklju¢eni
su u studiju.

Instrumenti istrazivanja

Standardizovani upitnik kori$¢en je za prikupljanje sociodemo-
grafskih podataka o ispitanicima u studiji (pol, dob ispitanika,
obrazovanje, mesto stanovanja, primanja, socijalna aktivnost i
integracija, kohabitacija, druzenje, hobi, kori$¢enje pomagala
za mobilnost).

Dentalni status je procenjen pomocu klinickog pregleda,
metodom inspekcije. Utvrdivano je prisustvo bezubosti, kre-
zubosti, prirodnog zubnog niza (tre¢i molari nisu se uzimali u
obzir) za svaku vilicu zasebno, kao i prisustvo mobilnih zubnih
nadoknada bez analize njihove adekvatnosti i funkcionalnosti.

Opste zdravlje je analizirano pomocu jednog pitanja: ,,Za
Vase godine, da li biste rekli uopsteno da je Vase zdravlje...?*



Ponudeni odgovori su glasili: ,odli¢no ,dobro,,,srednje dobro®,
»prose¢no’, ,lose“ i,,veoma loge®

Nutritivni status se ispitivao pomoc¢u upitnika Mini nutri-
tivna skala (engl. Mini nutritional scale short verson-MNA-SF),
koji sadrzi dva koraka: skrining (MNA-SF1) i procenu (MNA-
SF2). Maksimalan ukupni skor za MNA iznosi 30 bodova (>
23,50 oznacava adekvatan nutritivni status; od 17 — 23,49 rizik
za malnutriciju i < 17 bodova malnutriciju) [15].

Statisticka analiza

Postupak obrade podataka vr§en je pomocu 22 SPSS paketa
(SPSS IBM, Inc., Chicago, IL, United States). Za analizu prikuplje-
nih podataka kori$cene su deskriptivne statisticke mere analize.
Ishodi su opisani putem srednjih vrednosti (+ SD) za kontinui-
rane varijable i brojeva/postotaka za kategorijske varijable. Ra-
zlike su testirane pomocu hi-kvadrat testa. Kao nivo statisticke
znacajnosti razlika uzeta je uobicajena vrednost p < 0,05.

Eticka razmatranja

Istrazivanje je odobreno od strane Etickog komiteta Medicin-
skog fakulteta u Fo¢i, Univerziteta u Istoénom Sarajevu odlu-
kom broj: 01-2-1. Svi ispitanici su dali pisani informisani pri-
stanak. Podaci su predstavljeni na nacin koji prikriva identitet
svih ucesnika.

REZULTATI

Studijom je bilo obuhvaceno 446 ispitanika starosti preko 65
godina, od kojih je bilo 251 (56,3%) Zena i 195 (43,7%) muska-
raca. Najmladi ispitanik je imao 65 godina (5,2%), a najstariji 99
godina (0,2%). Ve¢ina ispitanika (87%) bila je u braku, odredeni
hobi je imalo 55,8% ispitanika, dok njih 70% nije koristilo po-
magala za mobilnost.

U gornjoj vilici bezubost je bila prisutna kod 62 ispitanika
(13,9%), krezubost kod 167 (37,4%), pun prirodan zubni niz
imala su dva ispitanika (0,4%), a saniran zubni niz zubnim na-
doknadama 215 ispitanika (48,2%). U donjoj vilici bezubost
je pronadena kod 92 ispitanika (20,6%), krezubost kod 184
(41,3%), pun prirodan zubni niz kod Cetiri (0,9%) i saniran
zubni niz zubnim nadoknadama kod 166 ispitanika (37,2%).
Rezultati istrazivanja pokazali su da je kod 51,3% ispitanika
gornja vilica, a kod 61,9% donja vilica bezuba ili krezuba.

Prema samoproceni zdravlja samo 1,6% ispitanika je imalo
odli¢no zdravlje, 43,8% dobro zdravlje, 38,1% srednje dobro,
16,1% lode i 0,4% veoma lose. Najveci broj ispitanika u geronto-
logkim ustanovama (93,2%) bilo je u malnutriciji ili u riziku za
malnutriciju, za razliku od ispitanika u zajednici (40,8%). Oso-
be sa manjim stepenom obrazovanja (x*= 30,221; p < 0,001),
koje su boravile u gerontoloskim ustanovama (x* = 126,224; p <
0,001), koristile pomagala za mobilnost (x*= 94,192; p < 0,001)
i koje nisu imale hobi (x* = 68,155; p < 0,001) imale su vei ri-
zik za malnutriciju (Tabela 1). U Tabeli 2 prikazani su rezultati
ukupne procene nutritivnog statusa u odnosu na dentalni status
ispitanika. Utvrdeno je da su ispitanici koji su bili u malnutriciji
i u riziku za nastanak malnutricije imali losiji dentalni status,
bezubost i krezubost. [zmedu ispitanika je uocena visoko sta-
tisticki znacajna razlika u odnosu na dentalni status gornje (x
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=47,797; p < 0,001) i donje vilice ispitanika (x* = 66,680; p <
0,001). Ispitanici koji su imali loiji nutritivni i dentalni status
smatrali su da imaju i losiji opsti zdravstveni status, dok je kod
ispitanika bez rizika za malnutriciju konstatovano dobro zdrav-
lie (x* = 47,270; p < 0,001) (Tabela 3).

DISKUSIJA

Studija je utvrdila vezu izmedu oralnog zdravlja i nutritivnog
statusa kod starih osoba. Ispitanici studije sa lo$ijim dental-
nim statusom su imali i lo$iji nutritivni status, odnosno bili
su neuhranjeni. Nasi rezultati potvrduju rezultate prethodnih
studija [12, 14]. Ranije se verovalo da su gubitak zuba i pojava
bezubosti oc¢ekivana i normalna pojava u starosti. Medutim,
starost, sama po sebi, ne dovodi do gubitka zuba. Najces¢i ra-
zlozi gubitka zuba su: parodontopatije, karijes zuba, pogorsano
opste zdravstveno stanje bolesnika [16, 17]. Rezultati metaa-
nalize kojom je obuhvaceno oko 1000 publikacija objavljenih
na engleskom jeziku u poslednjih 20 godina su pokazali da sve
analizirane studije potvrduju negativni uticaj gubitka zuba na
kvalitet Zivota, nezavisno od mesta gde su studije sprovedene
i od kori$¢ene metodologije [16]. Danas se smatra da su pro-
mene na parodoncijumu, labavljenje i gubitak zuba do kojih
moze dodi u starosti posledica kumulativnog delovanja vise
faktora rizika, koji deluju tokom celog Zivota. Starenje se ne
moze smatrati glavnim faktorom rizika za pojavu i napredo-
vanje oboljenja parodoncijuma ukoliko nisu prisutni i drugi
faktori: smanjena koli¢ina pljuvacke, losa oralna higijena, si-
stemska oboljenja, lo$ nacin ishrane, uzimanje nekih lekova,
psihicko stanje osobe, materijalno stanje osobe. Naime, starije
osobe nisu sklonije obolevanju od parodontopatije od mladih
osoba, a nacin ishrane je jedan od glavnih faktora koji doprinose
o¢uvanju kvaliteta zuba [18]. Od ispitivanih sociodemografskih
karakteristika ispitanika, znacajna povezanost je uocena izmedu
pola, stepena obrazovanja, kohabitacije, kao i mesta boravka i
procene oralnog i nutritivnog statusa. Ovi rezultati su u skladu
sa nalazima drugih studija koje ukazuju na znacajnost procene
oralnog zdravlja starih osoba. Poznavanje uticaja oralnih klini¢-
kih varijabli na samoprocenu zdravlja od velikog je znacaja zbog
dobijanja jasnijeg uvida o povezanosti objektivno sa subjektivno
procenjenim zdravljem usta i zuba [19].

Na osnovu rezultata naSeg istrazivanja utvrdeno je da je
ucestalost malnutricije prisutna kod veceg broja ispitanika
sa logijim dentalnim statusom. Neodgovarajuca ishrana utice
na oralno zdravlje [20], a slabo oralno zdravlje uti¢e na izbor
konzumirane hrane. Ishrana u kojoj nedostaju vitamini, mine-
rali, belancevine i kalorije uti¢e na pad imuniteta i zbog toga je
ishrana povezana s oralnim zdravljem, a posebno sa stomato-
loskim bolestima kod starijih osoba [21]. Manjak apetita kod
starijih osoba je uobicajen, posebno kod pojedinaca koji pate
od anoreksije, mucnine, povracanja ili kserostomije uzrokova-
ne lekovima. Unos hrane jo$ je vi$e smanjen kod pojedinaca s
hroni¢nim bolestima. Svajcarsko istrazivanje hospitalizovanih
starijih osoba bilo je usmereno na odnos izmedu klinickih pa-
rametara neuhranjenosti, nivoa seruma albumina i indikatora
povezanih s oralnim zdravljem (dentalnog statusa, oralne higi-
jene, funkcije zZvakanja) [22]. Odabir vrste hrane u velikoj meri
zavisi od sposobnosti konzumiranja hrane sa zadovoljstvom,
te se neka hrana odbija ukoliko je smanjena sposobnost zva-
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kanja. Funkcija Zvakanja kod starih osoba moze biti dovedena
u pitanje ako se radi o gubitku zuba i starosti zubne proteze.
Pojedinci koji zive u ustanovama c¢e§c¢e imaju ovaj problem, te
im je potrebna pomo¢ osoblja koje je primereno obuceno za
to [23]. Dobijeni rezultati pomocu upitnika MNA za gubitak
tezine su logi¢ni i ocekivani. Dosadasnja istrazivanja ukazuju
na povezanost loSeg oralnog zdravlja i gubitka tezine, gde je
evidentno dokazano da je manjak zuba rizi¢ni faktor koji do-
vodi do gubitka telesne tezine. Lose oralno zdravlje moze biti
povezano sa sistemskim bolestima na dvosmeran nacin, a sla-
bljenje sposobnosti Zvakanja i konzumiranja hrane moze uticati
na stepen uhranjenosti [24]. Takode, drustveni odnosi imaju
vaznu ulogu, jer optimiziraju dobrobit starijih osoba. Mnogi
autori [25] opisali su model drustvenih odnosa koji jasno uka-
zuje na povezanost samog ponasanja i drustvenog delovanja
i njihov uticaj na kvalitet Zivota povezan s oralnim zdravljem
(OHRQOL). Petersen i saradnici [26] odredili su indeks Zivotne
aktivnosti kod starijih osoba u jednoj zajednici u Danskoj gde su
pronasli usku povezanost loseg dentalnog zdravlja i smanjene
zivotne aktivnosti. Pored toga, registrovani su indeksi za mere-
nje zdravstvene podrske u odnosu na ukljucenost u drustveno
delovanje (porodice, prijatelji ili komsije). Brojna istrazivanja
[27] pokazala su da izolovane starije osobe imaju najslabiji
dentalni zdravstveni status i retko koriste zdravstvene usluge.
Rezultati naseg istrazivanja govore da se neuhranjeni ispitani-
ci statisticki znacajno razlikuju u pogledu dentalnog statusa u
odnosu na ispitanike koje nisu u malnutriciji, tj. u ve¢oj meri
su prisutni bezubost i krezubost. Bitni faktori rizika za oralno
zdravlje jesu i navike u ishrani, kao i neke lose navike. Neade-
kvatne navike u ishrani su pronadene i u nagem istrazivanju i
doprinose riziku za nastanak neuhranjenosti. Nase istrazivanje
je pokazalo da veci broj ispitanika uzima vise od tri leka dnevno
(74,4%), da njih 53,4% ne konzumira meso, ribu ili piletinu
svakodnevno, 43,7% ispitanika ne trosi dve ili viSe porcija voca
i povréa dnevno, dok 49,3% ispitanika konzumira do pet Solji-
ca te¢nosti dnevno. Dobijeni rezultati istrazivanja idu u prilog

¢injenici da 55,8% ispitanika ima smanjen unos hrane zbog
problema Zvakanja i te§koca sa gutanjem, a samim tim 34,3%
ispitanika smatra da nema adekvatan nacin ishrane. Dosadas$nja
istrazivanja su evidentirala da stare osobe najcesce svakodnev-
no konzumiraju slatkiSe i grickalice (63%), sokove, zasladene
napitke i gazirana pica (54%), §to ukazuje na neadekvatan nacin
ishrane. Slicne podatke su objavili i drugi autori koji su potvrdili
konzumiranje neadekvatne hrane zbog nemogu¢nosti zvakanja
upravo zbog lodeg dentalnog statusa [28].

Velike probleme sa oralnim zdravljem imaju stare osobe
$irom sveta, pri ¢emu je dostupnost kori$¢enja stomatoloskih
usluga veoma mala, naro¢ito u ruralnim krajevima. Programi
promocije zdravlja posveceni starim osobama su retki, pa pro-
cjena oralnog i nutritivnog statusa moze pruziti vazne informa-
cije koje ¢e dovesti do poboljsanja promocije oralnog zdravlja,
kao i unapredenja zdravstvene zastite starih osoba u tre¢em
Zivotnom dobu.

ZAKLJUCAK

Dentalni status kod starih osoba je povezan sa rizikom za nasta-
nak malnutricije. Sociodemografske karakteristike i sopstvena
percepcija zdravlja su vazani faktori u proceni uticaja oralnog
zdravlja na nutritivni status starih osoba. S obzirom na to da
saniranje oralnih oboljenja podrazumeva velike materijalne
izdatke i visok stepen angazovanosti stomatoloskog osoblja i
resursa, u prevenciji oralnih oboljenja akcenat treba usmeriti i
prema ishrani. Rezultati do kojih smo dosli predstavljaju samo
jedno od mogucih polazista u procesu istrazivanja i unaprediva-
nja zivota starih osoba i mogu biti podsticaj za dalja istrazivanja
ovog fenomena. Uspostavljanje saradnje izmedu stomatologa,
lekara porodi¢ne medicine i patronaznih sestara, te poboljsanje
stomatoloske zastite starih osoba, moze imati znacajnu ulogu u
ocuvanju dentalnog zdravlja i prevenciji malnutricije.
Autori izjavljuju da nemaju sukob interesa.
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SUMMARY

Introduction The most frequent oral disease in children is tooth decay. The aim of this study was to determine the

health status of primary teeth in 6 year-old children.

Material and method The study included 203 children of both genders living in the territory of Podgorica municipality.
Only children whose parents gave consent were included. The parameters used for assessing oral health condition were:
number of decayed, missing, and filled teeth due to caries (dmft) and Significant Caries Index (SiC). One dentist clinically
examined all respondents in accordance with methodology and criteria of the World Health Organization (WHO).

Results The average value of dmft in 6-year-olds in Podgorica was 4.9. On average, 80.3% of examined children had
dental decay. The SiC Index was 8.3. Among examined children, 12.3% had at least one tooth with fissure sealant. In

dmft structure dominated untreated decay (92.6%).

Conclusion Results showed high prevalence of primary teeth decay in 6 years old children, indicating the absence of

preventive measures and programs in Montenegro.

Keywords: children; dental decay; primary teeth; 6 year-olds

INTRODUCTION

Oral health is an important part of general health and as
such is of primary importance for the functioning and
quality of life. Preventive programs can improve oral
health significantly with low financial implications [1].

Dental decay is the most common oral disease. It is a
chronic, infectious, progressive, multifactorial disease, where
nutrition plays a key role in its development. Children are
particularly predisposed to the development of dental de-
cay. Its complications have significant effect on overall child
health, nutrition, growth and weight [2, 3, 4]. Also, dental
decay causes discomfort, pain, sleeping problems, learning
and absence from school [5, 6, 7]. Odontogenic infections
as a result of untreated dental decay are the most common
cause of hospitalization of young children [7].

Primary teeth are extremely important for nutrition
and speech, they preserve space for permanent teeth and
serve as guides, and there is also aesthetic role. In addi-
tion, primary teeth condition influences permanent teeth
health as well. Oral hygiene habits and children’s diet are
encouraged by the family [8]. Early start of dental decay
is an indicator of missed opportunities for preventive care
and endangers children’s general health. Therefore, it is
necessary to include preventive-prophylactic methods
early in life. Epidemiological data provide insight into
disease developing and can be used to create preventa-
tive programs with the aim of improving oral health [9].

Montenegro health system is currently focused on a cu-
rative approach rather than preventative measures. Mon-

tenegro is an area with low fluoride content in drinking
water (from 0.05to 0.2mg / L).

The aim of this study was to determine the health sta-
tus of primary teeth in 6 year-old children.

METHODOLOGY

The survey included 203 children of both genders living
in the territory of Podgorica Municipality, who came to
dental examinations at the Faculty of Medicine, during
2017. Only children who were not older than 6 years were
included in the study, medically healthy and without a
mental, physical and sensory handicap. One dentist ac-
cording to the principles of good clinical practice per-
formed all clinical exams. Kappa statistics were used to
test the researcher reliability. Kappa’s value was 0.94.
The parameters used to assess oral health condition
were: number of decayed, missing, and filled teeth due to
caries (dmft) and Significant Caries Index (SiC), according
to the World Health Organization recommendations [10].
All children that participated in the study were screened
with standard dental diagnostic tools on dry teeth, in
dental chair using overhead light. Clearly visible lesions
with formed cavity on the tooth surface were registered as
tooth decay, while changes in the transparency or initial
demineralization of enamel with intact surface, without
cavitation, was registered as healthy tooth. The state of
deciduous dentition was estimated using the dmft index
as described by the WHO criteria and procedures for ep-

Address for correspondence: Mirjana DURICKOVIC, University of Montenegro, Faculty of Medicine, Department of
Dentistry, Krusevac bb, 81 000 Podgorica, Montenegro; miradjurickovic@gmail.com
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idemiological research [10]. In addition, demographical
data, age, gender, school and address of residence (urban
or suburban) were entered:

o Decayed teeth - d, missing teeth - m, filled teeth - f
(dmft) (for primary dentition) is a method to numer-
ically express the caries experience and it is obtained
by calculating the number of decayed (d), missing
(m) and filled (f) teeth (t).

o dmft free and application of preventive measures -
fissure sealants.

The SiC index (significant caries index) represents the
upper third of the frequency distribution of dmft. It is in-
troduced with the aim of pointing to respondents with the
highest caries values in each population. This index is used
as an addendum to mean values of dmft, and gives true
picture of patients with highest caries risk. It is obtained
in the following way: all examined children are distributed
by dmft values; then one third of children with the highest
values of dmft are selected and obtained number represents
the subset of SiC; the resulting dmft score for this subset
represents the value of SiC [11, 12].

Statistical data processing was done in SPSS v.11.5 for
Windows (SPSS Inc., Chicago, IL, USA). Descriptive and
analytical statistics were used to describe the results. To test
statistical significance in the mean values between the two
independent samples, Student’s t-test I X* test were used.
Values of p < 0.05 were considered statistically significant.

RESULTS

A total of 203 children, 99 girls and 104 boys from urban
and suburban areas of Podgorica municipality were ex-
amined. No statistically significant difference was found
in regards to gender and place of residence ( X test, p >
0.05). The distribution of six-year-olds according to gen-
der and place of resedence is shown in Table 1.

On average, 80.3% of examined children had dental de-
cay. The average value of dmft index in 6-year-olds in Pod-
gorica was 4.9 (4.5 to 5.6). Lower dmft index was recorded in
girls compared to boys. Also, children from urban residence
had lower values of this index than the children from the
suburban residences. However, there were no statistically
significant differences in the values of this index in relation
to sex and place of residence (t-test, p > 0.05; Table 2).

In the dmft structure dominated decayed teeth (92.6%)
followed by filled teeth (5.7%) and small percentage of
extracted teeth (1.2%). Statistically significant differences
were not found in the dmft structure in relation to the
gender and place of residence (Table 3).

SiC’s subgroup included 67 children. The index (upper
third of the frequency allocation dmft) was 8.36. Among
the examined children, 12.3% had at least one tooth with
fissure sealant.

DISCUSSION

Primary teeth are very important. They stimulate normal
growth and development of jaws, allow chewing, partici-

Table 1. Distribution of respondents (6 year-olds) by gender and
place of residence
Tabela 1. Raspodela Sestogodisnjaka prema polu i mestu stanovanja

Residence Gender
Mesto stanovanja Pol
Boys (n, %) Girls (n, %)

Decaci (n, %) Devojcice (n, %)
Urban o o
Grad 68 49.6% 69 50.4%
Suburban o o
Prigradski deo 36 54.5% 30 45.5%
Total 104 512% 99 48.8%
Ukupno

Table 2. Caries distribution (dmft persons and dmft) in relation to
gender and place of residence

Tabela 2. Raspodela kep i kep Sestogodisnjaka prema polu i mestu
stanovanja

Index Urban Suburban Total
Gradski deo Prigradski deo Ukupno
B/G/B+G B/G/B+G B/G/B+G
dmft persons
kep osoba 77.9/76.8/77.3 86.1/86.6/86.3 | 80.7/79.7/80.3
dmft
kep 4.7/4.5/4.6 5.6/5.2/5.4 5.0/4.7/4.9

B - boys; G - girls; B+G — boys+girls (t-test, p > 0.05)
B — decaci; G - devojcice; B+G — decaci+devojcice (t-test, p > 0,05)

Tabela 3. Structure of dmft index presented in percentage
Tabela 3. Struktura dmft indeksa u procentima

Index Parameters of dmft Boys (%) Girls (%)
Dmft parametri Deéaci (%) | Devojcice (%)
d (k) 93.3 91.1
dmft m (e) m (e) 11
f(p) 5.4 78

dmft — decay, missing, filled teeth
(t-test, p > 0.05)

pate in speech development, preserve the space for their
succesors, and participate in aesthetic appearance. Healthy
primary teeth allow permanent teeth to grow in healthy
environment. The condition of deciduous dentition is
largely reflected on the state of permanent dentition.

The results of our study showed that primary teeth did
not receive adequate attention. The percentage of children
with all healthy teeth in our study was low (19.9%). High
values of dmft index indicated high distribution of decay
in primary teeth both in boys and girls, with somewhat
worse picture in Podgorica’s suburban area. When com-
pared with similar epidemiological studies from neigh-
boring countries, it is not encouraging picture. Average
values of number of decayed primary teeth per respon-
dent ranged from 4.17 in Republika Srpska, while the per-
centage of children with all healthy teeth was 3.94% [8].
In Serbia, 20.6% of children aged 6 years had all healthy
teeth [13]. In Croatia, the value of the dmft index for six-
year-olds was 4.7 [14], while in Kosovo the value of the
dmft index ranged from 6.31 for boys to 6.56 for girls
[15]. The average dmft index for children from Poland
was 5.56 [16]. However, in developed countries dmft index
ranged from 2.1 in Austria [17],2.0 in Australia [18],1.9
in Switzerland [19], 0.9 in Germany [20].

Special attention was paid to high-risk individuals,
and an analysis of the average dmft index of one third of



the most affected respondents was performed giving SiC
index. The average dmft index for 6-year-olds in Austria
was 2.1 and the SiC was 5.3 [17]. The SiC value in Italy
amounted to 3.8 a dmft index 1.4 [21]. In Ireland, the SiC
index for children 6 years was 4.0, and dmft 1.3 [22]. The
value of this index for children in Montenegro was 8.36,
which is much higher than the above-mentioned values.

The percentage of our respondents with at least one
tooth with fissure sealant was very low (12.3%). Small
percentages of fissure sealants also had children from
Kosovo (1.3%) [15], while no children were found with
fissure sealant of this age in Republika Srpska [8]. Fissure
sealants have proved to be good prophylactic measures in
the prevention or control of decay, and therefore should
be applied.

Efficiency of the organization of dental health care can
be best achieved by observing the dmft structure. After
analyzing individual components of dmft, it was observed
that decayed teeth in our subjects were dominant. Dental
caries was the most represented in the structure of dmft
both in boys and girls. There was very small percentage
of filled teeth. Similar results were found in Republika
Srpska [8]. Although the Health Insurance Fund offers
free dental services in Montenegro to this population
group, the prevalence of decay is high. This situation is
likely the result of non-educated parents who believe that
primary dentition will be replaced by permanent and chil-
dren would be brought to dentist mainly when they have
toothache. Health habits and nutrition control are very
important in preventing oral diseases [23]. It is therefore
necessary to propose a plan of preventive activities to-
wards the education of parents and children.

CONCLUSION

The main reasons for poor oral health in 6 years old chil-
dren is the absence of population prevention programs
and dental services oriented mostly toward treating dis-
ease. It is important to stress preventive and prophylactic
measures, and raise the level of oral health consciousness,
both at individual and social levels.
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Procena stanja mlecnih zuba kod dece uzrasta sest godina na
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KRATAK SADRZA)

Uvod Najcescée oralno oboljenje kod dece je karijes zuba.

Cilj ove studije je bio utvrdivanje stanja zdravlja mlecnih zuba dece uzrasta Sest godina.

Metodologija Istrazivanjem je obuhvaceno 203 dece oba pola koja Zive na teritoriji opstine Podgorica. U istrazivanje su bila ukljucena
samo ona deca ciji su roditel;ji svojim potpisom dali saglasnost. Parametri koriS¢eni za procenu stanja oralnog zdravlja bili su indeksi
prosec¢nog broja karijesnih, izvadenih i zuba plombiranih zbog karijesa (kep ) i indeksi znacajnog karijesa (SiC). Jedan stomatolog
klini¢ki je pregledao sve ispitanike u skladu sa metodologijom i kriterijumima Svetske zdravstvene organizacije (SZO).

Rezultati Procenat dece sa obolelim mle¢nim zubima iznosio je 80,3%. Prosecan broj obolelih mle¢nih zuba po ispitaniku iznosio
je 4,9.SiC je iznosio 8,3. Medu ispitanom decom 12,3% je imalo najmanje jedan zub sa prisutnim zaliva¢em fisura. U strukturi kep-a

dominirao je nesanirani karijes (92,6%).

Zakljucak Nasi rezultati pokazali su veliku prevalenciju karijesa mle¢nih zuba kod dece uzrasta Sest godina, $to upucuje na nepo-

stojanje preventivnih mera i programa u Crnoj Gori.
Klju¢ne reci: deca; karijes; mle¢ni zubi; Sestogodisnjaci

UvoD

Oralno zdravlje je vazan deo opsteg zdravlja i kao takvo je od
primarnog znacaja za funkcionisanje i kvalitet Zivota. Kvalitet
oralnog zdravlja se moZe poboljsati na ekonomican nacin, ko-
risteéi preventivne programe [1].

Najcesca bolest usne duplje je karijes zuba. Karijes je hroni¢-
no, infektivno, progresivno, multikauzalno oboljenje, pri ¢emu
ishrana ima klju¢nu ulogu u njegovom razvoju. Deca su poseb-
no predisponirana za razvoj dentalnog karijesa. Komplikacije
dentalnog karijesa imaju znacajan uticaj na opste zdravlje dece,
ishranu, rast i telesnu tezinu [2, 3, 4] izazivajuci neprijatnost, bol,
probleme sa spavanjem, u¢enjem i odsustvo iz $kole [5, 6, 7].
Nadalje, odontogene infekcije kao posledica nele¢enog zubnog
karijesa su najée$¢i razlog hospitalizacije male dece [7].

Primarni zubi su izuzetno vazni, jer oni ucestvuju u funkciji
ishrane, govora, Cuvaju mesto za stalne zube i sluze im kao vo-
di¢i, pri ¢emu ne smemo zaboraviti i estetsku ulogu. Zdravlje
primarnih zuba je vazno zbog zdravlja trajnih zuba, izmedu
ostalog. Oralnohigijenske navike i navike u ishrani dece po-
ti¢u iz porodice [8]. Rani podetak karijesa predstavlja indika-
tor propustenih prilika za preventivnu negu i ugrozava opste
zdravlje deteta. Zato je potrebno $to ranije ukljuciti preventiv-
no-profilakticke metode. Epidemioloski podaci pruzaju uvid u
rasprostranjenost oboljenja i mogu se upotrebiti za izradu pre-
ventivnih programa sa ciljem unapredenja oralnog zdravlja [9].

Zdravstveni sistem Crne Gore trenutno je fokusiran na ku-
rativni pristup, a ne na preventivne mere. Crna Gora je pod-
rudje sa niskim sadrzajem fluorida u vodi za pice (od 0,05 do
0,2 mg/L). Cilj ove studije je bio da se utvrdi zdravstveni status
mle¢nih zuba dece uzrasta Sest godina.

METODOLOGIJA

Istrazivanjem je obuhvaceno 203 dece oba pola koja Zive na
teritoriji op$tine Podgorica a koja su dolazila na stomatoloske

preglede na Medicinskom fakultetu tokom 2017. godine. U stu-
diju su bila uklju¢ena samo deca koja nisu bila starija od Sest
godina, medicinski zdrava i bez mentalnog, fizickog i senzori¢-
nog hendikepa. Sve klinicke preglede obavio je jedan stomatolog
po principima dobre klinicke prakse. U testiranju pouzdanosti
istrazivaca primenjivana je statistika kappa. Kappa vrednosti
procenjene posle ponovnog pregleda za intrakonzistenciju istra-
Zivaca iznosile su 0,94.

Parametri kori$¢eni za procenu stanja zdravlja mle¢nih zuba
bili su indeksi prosecnog broja karijesnih, izvadenih i plom-
biranih mle¢nih zuba zbog karijesa (kep) i indeksi znacajnog
karijesa (SiC) prema preporukama Svetske zdravstvene orga-
nizacije [10].

Sva deca koja su ucestvovala u istrazivanju pregledana su
standardnim stomatoloskim dijagnostickim sredstvima na su-
vim zubima, pri vestackom osvetljenju na stomatoloskoj stolici.
Jasno vidljive lezije sa formiranim kavitetom na povrsini zuba
registrovane su kao karijes zuba, dok su promene u transparen-
ciji ili pocetne demineralizacije gledi sa intaktnom povrsinom,
bez kavitacije, registrovani kao zdravi zubi. Stanje denticije
procenjeno je koris¢enjem kep indeksa, kao $to je opisano u
kriterijima i postupcima SZO za epidemioloska istrazivanja
[10]. Uz to, upisivani su demografski podaci, uzrast, pol, $kola i
mesto stanovanja (gradsko i prigradsko naselje):

- zub s karijesom - k, izvadeni zub - e, zub s ispunom - p i
kep indeks. Kep indeks (za mle¢nu denticiju) metoda je nume-
ricke ekspresije incidencije karijesa, a dobija se zbirom broja
karioznih (k), ekstrahiranih zuba (e) i zuba s ispunom (p).

- kep je nula i primena preventivnih mera - zalivanje fisura.

Indeks SiC predstavlja Indeks znacajnog karijesa i gornju
tre¢inu frekvencijske raspodele kep/kep-a. Uveden je sa ciljem
da ukaZze na osobe sa najvisim vrednostima karijesa u svakoj
populaciji. Ovaj indeks se koristi kao dopuna srednjim vred-
nostima kep/kep-a, i daje pravu sliku pacijenata sa rizikom od
karijesa. Dobija se na slede¢i nacin: sva pregledana deca sor-
tiraju se prema vrednostima kep/kep-a; zatim se jedna tre¢ina
pregledane dece sa najvi$im vrednostima kep/kep-a selektuje i



dobijeni broj predstavlja podskup SiC, te tako dobijeni rezultat
kep/kep-a za ovaj podskup predstavlja vrednost SiC [11, 12].
Statisticka obrada podataka uradena je u programu SPSS
v.11.5 for Windows (SPSS Inc., Chicago, IL, USA). Za opis rezul-
tata kori$c¢ene su metode deskriptivne i analiticke statistike. Za
testiranje statisticke znacajnosti u prose¢nim vrednostima iz-
medu dva nezavisna uzorka kori$¢en je Studentov t-test i x*test.
Vrednosti p manje od 0,05 smatrale su se statisticki znac¢ajnim.

REZULTATI

Ukupno je pregledano 203 dece, 99 devojcica i 104 decaka iz
gradskog i prigradskog dela podgoricke opstine. Analizom
podataka utvrdeno je da ne postoji statisticki znacajna razlika
kada su u pitanju pol i mesto stanovanja (x> test, p > 0,05). Za-
stupljenost ispitivanih Sestogodi$njaka prema polu i tipu naselja
prikazana je u Tabeli 1.

Procenat dece sa obolelim mle¢nim zubima iznosio je 80,3%.
Najnizi procenat dece sa obolelim zubima zabelezen je kod
devojcica, a najvisi kod decaka. Statisticki znacajnih razlika u
vrednostima ovog indeksa nije bilo u odnosu na pol i mesto
stanovanja (t-test, p > 0,05; Tabela 2).

Prosecan broj obolelih mle¢nih zuba po ispitaniku iznosio je
4,9,a kretao se 0d 4,5 do 5,6. Vrednosti ovog indeksa u odnosu
na pol bile su veoma ujednacene. Deca gradskog podru¢ja imala
su nize vrednosti ovog indeksa u odnosu na svoje vrsnjake iz
prigradskog naselja, ali ta razlika nije bila statisticki znacajna
(t-test,p > 0,05). Vrednosti kep indeksa u odnosu na pol i mesto
stanovanja prikazane su u Tabeli 2.

U strukturi kep-a dominirao je nesanirani karijes (92,6%),
zatim slede zubi sa ispunima (5,7%) i mali postotak ekstrahira-
nih zuba (1,2%). Statisticki znacajne razlike nisu zabelezene u
strukturi kep-a u odnosu na pol i mesto stanovanja (Tabela 3).

Podskup SiC-a ¢inio je 67 dece. SiC indeks (gornja trecina
frekvencijske raspodele kep-a) iznosio je 8,36.

Bilo je 12,3% dece koja su imala makar jedan prisutan zali-
va¢ fisura u ustima.

DISKUSIJA

Mlec¢ni zubi su veoma znacajni. Oni podsti¢u normalan rast i
razvoj vilice, omogucavaju Zvakanje, ucestvuju u razvoju govora,
¢uvaju mesto za svoje zamenike i u¢estvuju u estetskom izgledu
lica. Zdravi mle¢ni zubi omogucavaju stalnim zubima da niknu
u zdravoj sredini. Stanje mle¢ne denticije u velikoj meri se odra-
Zava na stanje stalne denticije.

Rezultati nase studije pokazuju da se mle¢nim zubima ne
posvecuje adekvatna paznja. Procenat dece sa svim zdravim
zubima u nadem istrazivanju bio je nizak i iznosio je 19,9%.
Dobijene vrednosti KIP-a upucuju na visoku rasprostranjenost
karijesa mle¢nih zuba i kod decaka i kod devojcica, sa nesto
nepovoljnijom slikom u prigradskim naseljima Podgorice. Ako
se izvrsi poredenje sa slicnim epidemioloskim istrazivanjima iz
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okruzenja, ali i Sireg podrucja, dobija se nimalo ohrabrujuca sli-
ka. Prose¢ne vrednosti broja obolelih mle¢nih zuba po jednom
ispitaniku kretale su se u rasponu od 4,17 u Republici Srpskoj,
dok je procenat dece sa svim zdravim zubima iznosio 3,94% [8].
U Srbiji je 20,6% dece uzrasta Sest godina imalo sve zube bez
karijesa [13]. U Hrvatskoj je vrednost KIP-a za Sestogodisnjake
iznosila 4,7 [14], dok se na Kosovu vrednost KIP-a kretala od
6,31 za de¢ake do 6,56 za devojcice [15]. Vrednost KIP-a za decu
iz Poljske iznosio je 5,56 [16]. Uporedivanje vrednosti kep-a kod
dece uzrasta od $est godina u Crnoj Gori sa onima ustanovlje-
nim za istu populacionu grupu, koje se kre¢u u rasponu od 2,1
u Austriji [17], 2,0 u Australiji [18], 1,9 u Svajcarskoj [19],0,9 u
Nemackoj [20], upucuje na ¢injenicu da stanje oralnog zdravlja
nasih Sestogodisnjaka nije zadovoljavajuce.

Posebna paznja posvecuje se visokorizi¢nim pojedincima, i
vrsi se analiza prose¢nog kep indeksa tre¢ine najvise pogodenih
ispitanika. Vrednost prose¢nog kep indeksa za Sestogodisnjake u
Austriji iznosio je 2,1 a indeks SiC 5,3 [17]. Vrednost SiC u Italiji
iznosila je 3,8, a kep indeksa 1,4 [21]. U Irskoj je SiC indeks
za $estogodi$njake iznosio 4,0, a DMFT 1,3 [22]. Zabelezena
vrednost ovog indeksa za maliane iz Crne Gore bila je 8,36,
$to je mnogo viSe od navedenih vrednosti.

Procenat nasih ispitanika sa barem jednim prisutnim zali-
vadem fisura bio je vrlo nizak (12,3%). Mali procenat zalivenih
fisura imala su i deca sa Kosova (1,3%) [15], dok kod dece ovog
uzrasta u Republici Srpskoj nije pronaden nijedan zaliva¢ [8]. Za-
livaci fisura dokazani su kao dobra profilakti¢ka mera u prevenci-
ji,odnosno kontroli karijesa, pa se zbog toga moraju primenjivati.

Efikasnost nadina organizovanja stomatoloske zdravstvene
zastite najbolje se mozZe ostvariti posmatranjem strukture kep-a.
Posle analize pojedinih komponenti kep-a primeceno je da
su karijesni zubi kod nasih ispitanika dominantni. Karijes je
dominirao i kod decaka i kod devoj¢ica. U¢esnici nase studije
imali su veoma mali procenat plombiranih zuba. Sli¢ni rezultati
ustanovljeni su u Republici Srpskoj [8]. Iako Fond za zdravstve-
no osiguranje nudi besplatne stomatoloske usluge u Crnoj Gori
ovoj populacionoj grupi, rasprostranjenost karijesa je visoka.
Ovakvo stanje verovatno je rezultat neprosvecenosti roditelja
koji smatraju da ¢e se mle¢na denticija zameniti stalnom i decu
dovode kod stomatologa uglavnom kad imaju zubobolju. Zdrav-
stvene navike i kontrola ishrane su veoma znacajne u prevenciji
oralnih oboljenja [23]. Zato je neophodno predloziti plan pre-
ventivnih aktivnosti usmerenih na edukaciju roditelja i dece.

ZAKLJUCAK

Glavni razlozi za ovakvo stanje oralnog zdravlja Sestogodisnjaka
su odsustvo populacionih preventivnih programa i uglavnom
kurativno usmerena stomatoloska politika, kao i nedostatak
promocije oralnog zdravlja.

Potrebno je preduzeti neophodne mere za poboljsanje oral-
nog zdravlja, sa posebnim akcentom na preventivnim i profi-
laktickim merama, kao i za podizanje nivoa zdravstvene svesti
na individualnom i drustvenom nivou.
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SUMMARY

Introduction Oral diseases during pregnancy are an important reason for enhanced dental care of this vulnerable
population. The aim of this study was to determine the degree of oral health awareness among pregnant women and
examine their oral hygiene habits, attitudes and behaviors in relation to the professional qualification.

Material and methods The study was conducted in Foca, East Sarajevo, Bijeljina and Pale (Republika Srpska, Bosnia
and Herzegovina). A total of 198 respondents voluntarily filled an anonymous survey, specially created for this research.
Results In addition to toothbrush and toothpaste, 39.8% of pregnant women did not use any additional oral hygiene
resources. When brushing their teeth, 60.1% of pregnant women had bleeding gums. Also, 54.1% of pregnant women
visited dentist, while 34.3% did not. Obstetrician did not advise 69.7% of respondents that the should visit dentist dur-
ing pregnancy. Furthermore, 80.8% of pregnant women thought that they were more susceptible to pregnancy caries,
and 29.6% of them thought that caries is disease that cannot be prevented. Respondents with university education
understood that minerals from the mother’s teeth were not lost during pregnancy, which was statistically significant
compared to pregnant women with secondary education.

Conclusion The level of oral health awareness of pregnant women is low. It is important that all women perform
regular dental examination during pregnancy, as they will receive useful information from their dentist how to prevent

oral diseases.

Keywords: pregnancy; oral health; primary prevention; oral hygiene

INTRODUCTION

Pregnancy is dynamic period in the life of a woman
followed by numerous physiological and emotional
changes. A healthy lifestyle and proper nutrition in preg-
nancy play a key role in general health of women, as
well as proper growth and development of a child. Oral
diseases during pregnancy are an important reason for
enhanced dental care of this vulnerable population [1].
During pregnancy the level of sex hormones (estrogen
and progesterone) is significantly increased in relation
to non-pregnant women [2]. As result of a hormonal
disbalance soft tissue changes in mouth are visible and
followed by various degrees of tissue inflammation and
bleeding marginal gingiva [3].

Periodontal diseases during pregnancy can be associ-
ated with preeclampsia, premature birth, and birth of a
baby with low body weight [4]. Literature data indicate
that transfer of cariogenic microorganisms from moth-
er to child is one of the key factors in development of
children’s decay [5]. Modern dentistry aims to promote
health and favors preventive over curative measures [6,
7]. Prophylactic-preventive measures in pregnant women
have dual function: create optimal conditions for intra-

uterine formation and teeth development and prevent the
occurrence of oral diseases in pregnant women. However,
the fact is that only when a disease occurs, future mothers
show interest in prevention [8]. Therefore, it is especially
important that dentists insist on applying timely preven-
tive measures in the period of early pregnancy.

The American Academy of Dentistry recommends that
oral health care in children should begin in prenatal peri-
od by their parents oral health improvement [9]. A large
number of pregnant women have not developed aware-
ness of the impact of their own oral health and poor oral
hygiene during pregnancy on the child’s oral health. It is
the fact that pregnant women, in most cases, have need for
frequent and increased intake of sweet or sour food and
beverages and ignore oral hygiene habits [8].

Parents play an important role in childrenss life, there-
fore their oral health knowledge and attitudes have major
impact on the child’s behavior model [10]. Many women
during pregnancy are not visiting dentists. Literary evi-
dence show that dental services are provided to low num-
ber of pregnant women even in industrialized countries:
USA (23-49%), Great Britain (33-64%) and Greece (27%)
[11]. During pregnancy, dental visits should be obligatory
with the goal to obtain adequate information on how to
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preserve oral health of a child [12]. Advices should be
understandable and practically applicable so that future
mothers could easily implement their knowledge toward
oral and general health [13].

The aim of the study was to determine the degree of
oral health awareness among pregnant women as well as
oral hygiene habits, attitudes and behaviors in relation to
the professional qualifications.

MATERIALS AND METHODS

The study was conducted in 4 municipalities: Foca, Isto¢-
no Sarajevo, Bijeljina and Pale (Republika Srpska, B&H).
Criteria for inclusion in the study were pregnant women
regardless of age, education and social status chosen by
random selection in obstetrical ambulances during reg-
ular checkups. All respondents gave written consent to
participate in research. A total of 198 subjects, who were
examined in the period from 8th to 38th week of ges-
tation, voluntarily filled an anonymous survey, specially
created for this research. The questionnaire consisted of
25 questions in order to receive the following information:
socio-demographic data, oral hygiene habits of pregnant
women, acquired knowledge and patterns of behav-
ior during pregnancy as well as perception of pregnant
woman about the harmfulness of dental interventions and
medications on fetus. The obtained data were numerically
processed using standard statistical procedures in statisti-
cal program SPSS 19.0 for Windows. Chi-square test was
used to test the difference between the survey responses.
Values p/q<0.05 were considered statistically significant.

RESULTS

The average age of examined subjects was 33.3 years.
Most pregnant women (67.7%) had secondary education;
slightly more than half of them were unemployed. 39.9%
of respondents were pregnant for the first time (Table 1).

Table 2 shows oral hygiene habits and behavior of preg-
nant women. In addition to toothbrushes and toothpastes,
39.8% subjects did not use any other oral hygiene resourc-
es. More than three-quarters of pregnant women (76.9%)
with university education used additional oral hygiene
resources and that was significantly different from preg-
nant women with secondary education, (p<0.05). When
brushing teeth, 60.1% of pregnant women had bleeding
gums, while nausea and vomiting were present in 55.0%.
The survey showed that 15.1% of respondents would eat
at nighttime, 13.6% were smokers, and 2.0% pregnant
women consumed alcohol. One third of respondents
(30.6%) had fear of dental intervention. More than half
of respondents (54.1%) visited dentist during pregnancy,
while 34.3% declared that they did not have any intention
to do so. The survey showed that 69.7% of obstetritions
did not advise women to visit dentists during pregnancy
(Table 2).

Table 3 shows level of knowledge, behavior and opinion
of pregnant women about the impact of dental interven-
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Table 1. Socio-demographic characteristics of respondents
Tabela 1. Sociodemografske karakteristike ispitanica

General | o ss
Generalije 0 sz
<30 year.s 78 | 304
Age < 30 godina
Godine starosti > 31 years p <0.05
. 120 | 60.6
> 31 godine
Secondary education
Ed . Srednja stru¢na 134 | 67.7
ucation
sprema
Obrazovanje LIJD ersity educar p <0.05
niversity education 6 | 323
Visoka stru¢na sprema
Employed 97 | 48.1
Employment status | Zaposlena
Radni status Unemployed p > 0.05
101 | 519
Nezaposlena
First 79 | 399
Pregnancy number Prva
: p < 0.05
Redosled trudnoce Second and more
A 119 | 60.1
Druga ili vise
<
< 4 months 6 | 233
Months of pregnancy | < 4 meseca
Meseci trudnoce > 4 months p < 0.01
152 | 76.7
> 4 meseca

n — number of respondents; SSS — secondary education; VSS — university education;
SS —statistical significance

n — broj ispitanica; SSS — srednja stru¢na sprema, VSS — visoka stru¢na sprema;

SZ - statisticka znacajnost

tion on the fetus. About two-thirds of pregnant women
thought that during pregnancy they should not remove
or treat unhealthy teeth, and they should not receive local
anesthetic. Also, 80.8% of pregnant women thought that
pregnancy makes teeth more susceptible to decay, and
almost one third (29.6%) believed that caries is disease
that cannot be prevented. Respondents with university
education in a significantly higher percentage considered
that minerals from mother’s teeth couldn't be lost during
pregnancy (p < 0.05) (Table 3).

DISCUSSION

Research of oral hygiene habits, knowledge and behav-
ior of pregnant women in our areas are very scarce. This
study was conducted with the aim of gaining information
about knowledge of pregnant women about oral health, in
order to develop adequate preventive measures and raise
awareness of oral health importance. Pregnancy is peri-
od when women are highly motivated to acquire knowl-
edge in order to improve both their own and their child’s
health. Therefore this period is suitable for identifying
existing risk factors, educating women (future mothers)
to be conscious that oral health can be preserved and im-
proved.

Adequate oral hygiene is a prerequisite for teeth and
complete mouth health. Pregnant women are usual-
ly occupied by their condition and positive habits may
be ignored. There is no doubt that eating habits change
during pregnancy, but the question is which bad habits
may increase incidence of dental diseases. Good oral-hy-
giene habits are result of good oral health education. In
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Table 2. Oral hygiene habits and behavior during pregnancy
Tabela 2. Oralnohigijenske navike i ponasanje u toku trudnoce

Total Education
Questions Answer Ukﬁtano Obrazovanje SS
Pitanja Odgovor D/F SSS VSS Sz
Secondary education (%) | University education (%)
lztmes | o5, 182 29
How often do you brush your teeth? 1-2 puta p<0.001
Koliko ¢esto perete zube? i <0.05
P izzt;)T:: 77.0 818 97.1 d
_ _ ves 60.1 652 50.0
Do your gums bleed while brushing your teeth? Da p<0.01
Da li vam desni krvare prilikom pranja zuba? >0.05
P pran Eg 399 348 50.0 d
Do you use some additional means of maintaining oral Yes 60.2 542 76.9
hygiene in addition to brushes and pastes? Da p<0.05
Osim Cetkice i paste, da li koristite neka dodatna sredstva No q<0.01
za odrzavanje oralne higijene? Ne 39.8 458 231
ves 136 19.7 59
Do you smoke during pregnancy? Da ) ) ) p<0,001
Da li pusite u toku trudnode? No q>0.05
Ne 86.4 80.3 94.1
ves 20 40 59
Do you consume alcohol during pregnancy? Da ) ) ) p<0.001
Da li konzumirate alkohol u toku trudnoce? No q>0.05
Ne 98.0 96.0 94.1
ves 15.1 197 59
Do you get up at night to eat? Da ) ) ) p<0.001
Da li ustajete nocu radi konzumiranja hrane? No q>0.05
Ne 84.9 80.3 94.1
ves 55.0 57.6 50.0
Do you have nausea and vomiting during pregnancy? Da ) ) ) P>0.05
Da li imate mucninu i povracanje tokom trudnoce? No q>0.05
Ne 45.0 424 50.0
If this is not your first pregnancy, have you changed your Yes 475 526 39.1
oral hygiene habits in relation to previous pregnancies? Da p>0.05
Ako vam ovo nije prva trudnoca, da li ste promenili svoje No q>0.05
oralnohigijenske navike u odnosu na prethodne trudnoce? Ne 525 474 60.9
Yes 54,1 514 615
Did you visit a dentist during your pregnancy? Da ) ) ) p>0.05
Da li ste u trudnoci posetili stomatologa? No q>0.05
Ne 459 48.6 385
ves 657 639 692
Do you intend to visit a dentist during pregnancy? Da ) ) ) p<0.001
Da li nameravate posetiti stomatologa tokom trudnoce? No q>0.05
Ne 343 36.1 30.8
. . . . . Yes
Did your obstetrician advise you to visit a dentist? Da 30,3 319 269 0,001
Da li vam je ginekolog savetovao da posetite P >6 05
stomatologa? ':l: 69.7 68.1 73.1 >
Do you have any fear of visiting a dentist during Yes 306 36.1 154
pregnancy? Da p<0.001
Da li imate strah od posete stomatologu tokom No q<0.05
crudnode? Ne 69.4 639 84.6

SSS — secondary education; VSS — university education; SZ - statistical significance; p - statistical significance in responses when the whole sample of respondents concerned;
q - statistical significance in responses in relation to the professional qualifications of respondents
SSS — srednja stru¢na sprema, VSS — visoka stru¢na sprema, SZ - statisticka znacajnost; p — statisticka znacajnost u odgovorima kada je celokupan uzorak ispitanica u pitanju;

q - statisticka znacajnost u odgovorima u odnosu na stru¢nu spremu ispitanica

this study, 77.0% of pregnant women brushed their teeth
after each meal, while the remaining 23.0% brushed teeth
1-2 times a day. Similar results were obtained by Nogueira
et al. [8] where 75.5% of pregnant women brushed their
teeth after every meal, while in the study Shabirr et al. [14]
98.5% of pregnant women brushed their teeth 1-2 times
a day. Thomas et al. [15] indicated that the frequency of
brushing teeth and use of additional means of maintain-

ing oral hygiene is in correlation with professional quali-
fications. This research showed that pregnant women with
university education brushed their teeth more often and
that they used other oral hygiene products.

Gingivitis is one of the most common oral complications
during pregnancy. It usually occurs after the second month
of pregnancy and is followed by the most common bleed-
ing gums during brushing teeth. This research showed that
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Table 3. Knowledge and attitudes of pregnant women about the influence of dental interventions on the fetus
Tabela 3. Znanje i stavovi trudnica o uticaju stomatoloskih intervencija na fetus

Total Education
Questions Answer Uk(t).(tano Obrazovanje SS
Pitanja Odgovor o/f SSS VSS SZ
Secondary education (%) | University education (%)
Do you Fhink that extracting and treating your teeth is Yes 33.0 37.9 235
safe during pregnancy? Da p<0.001
Da li smatrate da su vadenje i lecenje zuba sigurni tokom No q>0.05
crudnoce? Ne 67.0 62.1 765
Do you think anesthesia can be received during preg- Yes 28.0 273 294
nancy? Da p<0.001
Da li smatrate da se anestezija moze primati u toku No q>0.05
crudnode? Ne 72.0 727 70.6
. . Yes
Do you think that teeth in pregnancy are more suscept- Da 80.8 819 779 0,001
ible to caries? P >6 05
Da li smatrate da su zubi u trudno¢i podlozniji karijesu? I:]Z 19.2 18.1 221 q>°-
' ves 704 69.4 731
Do you know that caries can be prevented? Da p<0.001
Da li znate da se nastanak karijesa moze sprediti? No q>0.05
Ne 29.6 30.6 269
Do you think that the moth.er's teeth can affect the early Yes 602 542 76.9
development of caries in children? Da p<0.05
Da li smatrate da oboleli zubi kod majke mogu uticati na No q<0.05
rani nastanak karijesa kod dece? Ne 39.8 458 231
Ha\(e you received in§tructions from a professional about Yes 2656 236 385
maintaining oral hygiene for baby? Da p<0.001
Da li ste dobili uputstvo od stru¢nog lica o odrzavanju No q<0.05
oralne higijene bebe? Ne 734 764 615
Do you know that therg are gels, Yarrmishgs and fissure Yes 79.8 833 69.2
sealants for the prevention of caries in children? Da p<0.001
Da li znate da postoje gelovi, lakovi i zalivadi koji sluze za No q>0.05
prevenciju karijesa kod dece? Ne 202 16.7 308
Do you cor)sider that pregnancy asa condition affects the Yes 58.0 652 441
loss of calcium from the mother’s teeth? Da p>0.05
Da li smatrate da trudnoca kao stanje utice na gubitak No q<0.05
kalcijuma iz zuba majke? Ne 42.0 348 559

SSS - secondary education; VSS — university education; SS - statistical significance; p - statistical significance in responses when the whole sample of respondents concerned;

q - statistical significance in relation to the professional qualifications of the respondents

SSS — srednja stru¢na sprema; VSS — visoka stru¢na sprema; SZ — statisti¢ka znacajnost; p — statisti¢ka znacajnost u odgovorima kada je celokupan uzorak ispitanica u pitanju;

q — statisticka znacajnost u odnosu na stru¢nu spremu ispitanica

60.1% of subjects had bleeding gums while brushing their
teeth. Bleeding can be reason for not maininating prop-
er oral hygiene, causing rapid development of caries and
teeth loss [16]. Factors such as tobacco and alcohol increase
the risk of low body weight in newborns, premature birth
and other complications [17]. The results of this research
showed that 13.6% of pregnant women smoked during
pregnancy, while 2% of them consumed alcohol. Results
of Esposito et al. [17] showed that 22.3% of women in Italy
smoked the during pregnancy, while 28.9% consumed al-
cohol before pregnancy,and 7.2% of them continued using
alcohol during pregnancy. These numbers are significantly
higher compared to our results. On the other hand research
from United States and Great Britain showed that 57.4%,
and 46.0% of pregnant women, respectively, were consum-
ing cigarettes during pregnancy [17, 18].

There is no known relation between pregnancy and
decay. However, in our study, as many as 80.8% of re-
spondents considered that teeth in pregnancy were more
susceptible to decay. Even though there is belief that
“every pregnancy is taking one tooth”, no data actually

confirmed this thesis. Increased risk of developing caries
lesions, gingivitis and periodontal diseases during preg-
nancy is primarily due to the change in hormonal status
and change in eating habits [1]. In our study it was found
that pregnant women with secondary education in higher
percentage contemplated that every pregnancy resulted in
a loss of minerals from the mother’s teeth. Loss of teeth
during pregnancy is primarily consequence of contin-
uation of poor oral or hygienic habits that existed even
before pregnancy.

Dental interventions (restorations, endodontic treat-
ment and tooth extraction) can be safely administered
in any trimester of pregnancy, while more complex and
time-consuming interventions are recommended after
giving birth [15]. In the current study, large percentage
of pregnant women (67.0%) considered that dental in-
terventions are not safe during pregnancy. When it comes
to receiving local anesthesia 72.0% said that it was not
recommended.

Different factors influenced dental visits of pregnant
women: material status, lack of consciousness about the

23



24

Jankovic¢ S. et al. Oral-health awareness among pregnant women in the region of Republika Srpska

importance of teeth health, biases about the impact of
pregnancy on teeth and concern about safety of fetus
during dental treatment [8]. In our study, 45.9% of re-
spondents did not visit dentist, while 34.3% had no inten-
tion to do so. These values are slightly higher than results
of Mangskau et al. [19] where 39% of pregnant women
declared that they had not visited dentist during preg-
nancy. Hashim et al. [20] found that more than 40% of
pregnant women did not visit dentist, even though dental
interventions for pregnant women are free. Most of dental
interventions in pregnant women happened due to cer-
tain painful conditions in the mouth. Also, more than half
of pregnant women in Australia and USA did not visit
dentist during pregnancy [15]. On the other hand, Chris-
tensen et al. [21] reported that 90% of Danish pregnant
women visited dentists during pregnancy. In our study,
significant difference in dental visits in relation to pro-
fessional qualifications was not recorded.

73.4% of pregnant women reported that they did not
receive any advice related to maintenance of their oral
health and oral health of children. Similar results were
obtained in the research of Rogers et al. [22] and Gunay
et al. [23], where it was shown that only less than one-
third of respondents received advice about the effects of
womens oral health on pregnancy and newborns. 69.7%
of pregnant women reported that they did not receive ad-
vice from their obstetrician about dental visits. Research
of Basser et al. [24] showed poor oral health knowledge
among obstetricians, who first come in contact with preg-
nant women, providing them adequate medical care and
advice. Similar results were shown in the studies of Zanata
et al. [25] and Rocha et al. [26]. Therefore, education and
motivation of health workers, in the first place obstetri-
cian, is one of the possible preventive measures to improve
oral health of pregnant women. Cardenas et al. [27] found
in their research that knowledge of pregnant women was
significantly improved after 10 minutes of oral health pre-
sentations by dentist and the same women 4 weeks after
testing retained most of the informations.

It is necessary to emphasize that in the area where our
study was conducted there is no organized counseling
for pregnant women in which the dentist is involved. It
is therefore desirable to achieve better cooperation with
obstetrician, because teamwork is the guarantee of suc-
cessful prevention.

CONCLUSION

The level of oral health education among pregnant wom-
en is low. It is important that all women perform regular
dental examinations during pregnancy even if they have
healthy oral tissues. Dentist is important to spread useful
information about the prevention of oral diseases that will
contribute to improvement of pregnant women overall
health as well as the health of a future child.
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Oralnozdravstvena prosvecenost kod trudnica na podrucju
Republike Srpske
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'Univerzitet u Isto¢nom Sarajevu, Medicinski fakultet, Foca, Bosna i Hercegovina;
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KRATAK SADRZAJ

Uvod Oralna oboljenja tokom trudnode predstavljaju vazan razlog za pojacanu stomatolosku zastitu ove vulnerabilne populacije.
Cilj studije je bio da se utvrdi stepen oralnozdravstvene prosvecenosti trudnica, kao i da se ispitaju oralnohigijenske navike, stavovi
i ponasanje u odnosu na stru¢nu spremu.

Materijal i metode Studija je sprovedena u Foi, Isto¢nom Sarajevu, Bijeljini i Palama (Republika Srpska, BiH). Ukupno 198 ispitanica
dobrovoljno su ispunile anonimnu anketu, posebno kreiranu za ovo istrazivanje.

Rezultati Osim cetkice i paste za zube, 39,8% ispitanica za oralnu higijenu nije koristilo dodatna sredstva. Prilikom pranja zuba 60,1%
trudnica je imalo krvarenje desni. Njih 54,1% su u toku trudnoce posetile stomatologa, dok se 34,3% izjasnilo da nema nameru da to
ucini. Ginekolog nije savetovao 69,7% ispitanica da posete stomatologa u toku trudnoce. Takode, 80,8% trudnica bilo je misljenja da
su u trudnodi zubi podlozniji karijesu, a 29,6% njih da je karijes oboljenje koje se ne moze spreciti. Ispitanice sa visokom stru¢nom
spremom su smatrale da se u trudnoci ne gube minerali iz zuba majke, Sto je statisticki znacajna razlika u odnosu na trudnice sa
srednjom stru¢nom spremom.

Zakljucak Nivo zdravstvene prosvecenosti trudnica o oralnom zdravlju je nizak. Vazno je da sve Zene u toku trudnoce obave redovan

stomatoloski pregled jer ¢e od stomatologa dobiti korisne informacije o prevenciji oralnih oboljenja.
Kljuéne reci: trudnoca; oralno zdravlje; primarna prevencija; oralna higijena

UvoD

Trudnoca je dinamican period u Zivotu Zene pracen brojnim
fiziolo$kim i emocionalnim promenama. Zdrav nadin Zivota
i pravilna ishrana u trudno¢i imaju klju¢nu ulogu na opste
zdravlje Zene, kao i na pravilan rast i razvoj buduceg deteta.
Oralna oboljenja tokom trudnoce predstavljaju vazan razlog
za pojacanu stomatolosku zastitu ove vulnerabilne populacije
[1]. U trudno¢i je nivo polnih hormona (estrogen i progesteron)
znacajno povisen u odnosu na Zene koje nisu u drugom stanju
[2]. Kao posledica hormonskog disbalansa javljaju se promene
na mekim tkivima u usnoj duplji, a pra¢ene su rastresitosc¢u
tkiva, razli¢itim stepenom inflamacije i krvarenjem marginalne
gingive [3].

Parodontalna oboljenja tokom trudnoce mogu se dovesti u
vezu sa preeklampsijom, prevremenim porodajem i rodenjem
beba male telesne tezine [4]. Podaci iz literature ukazuju da je
prenos kariogenih mikroorganizama sa majke na dete jedan
od klju¢nih faktora u razvoju karijesa kod dece [5]. Savremena
stomatologija ima za cilj promovisanje zdravlja i favorizovanje
preventivnih nad kurativnim merama [6, 7]. Profilakti¢ko-pre-
ventivne mere kod trudnica imaju dvojaku funkciju: da stvore
optimalne uslove za razvoj i formiranje zuba intrauterino i da
sprece nastanak oralnih oboljenja trudnice. Medutim, ¢injenica
je da tek kad nastane oboljenje, buduce majke pokazu interes
za primenu sredstava za prevenciju [8]. Zbog toga je posebno
vazno da stomatolozi insistiraju na primeni rane prevencije,
koju je najbolje poceti primenjivati jos u periodu trudnoce.

Americka akademija za dec¢ju stomatologiju preporucuje
da briga o oralnom zdravlju dece zapo¢ne jo$ u prenatalnom
periodu oralnozdravstvenim prosvecivanjem roditelja [9]. Kod
veceg broja trudnica ne postoji razvijena svest o uticaju sopstve-
nog oralnog zdravlja i lose oralne higijene tokom trudnoce na
oralno zdravlje deteta. Cinjenice pokazuju da Zene u trudnodi,

u vecini slucajeva, ispunjavaju potrebe za cestim i pove¢anim
unoSenjem slatke ili kisele hrane i pi¢a, a zanemaruju oralno-
higijenske navike [8].

Roditelji igraju vaznu ulogu u zivotu deteta, tako da ¢e nji-
hovo znanje i stavovi o oralnom zdravlju imati veliki uticaj na
model ponasanja deteta [10]. Mnoge Zene u toku trudnoce ne
posecuju stomatologa. Literaturni navodi pokazuju da je kori-
$¢enje stomatoloske sluzbe tokom trudnoce na niskom nivou
i u industrijski razvijenim zemljama: SAD (23-49%), Velikoj
Britaniji (33-64%) i Gr¢koj (27%) [11]. U toku trudnode posete
stomatologu bi trebale biti obavezne u cilju dobijanja adekvat-
nih informacija kako na najbolji na¢in sa¢uvati oralno zdravlje
svog deteta [12]. Saveti treba da budu razumljivi i prakti¢no
primenljivi kako bi budu¢im majkama poboljsali svest o znacaju
kako oralnog tako i celokupnog zdravlja [13].

Cilj studije bio je da se utvrdi stepen oralnozdravstvene pro-
svecenosti trudnica, kao i da se ispitaju oralnohigijenske navike,
stavovi i ponasanje u odnosu na stru¢nu spremu.

MATERIJAL | METODE

Studija je sprovedena u Cetiri opstine: Foca, Isto¢no Sarajevo,
Bijeljina i Pale (Republika Srpska, BiH). U studiju su bile uklju-
ene trudnice bez obzira na starost, obrazovanje i materijalni
status, koje su odabrane metodom sluc¢ajnog izbora u gineko-
logkim ambulantama tokom redovne kontrole. Sve ispitanice
su dale pisanu saglasnost za ucesce u istrazivanju. Ukupno 198
ispitanica, koje su bile u periodu od 8. do 38. nedelje gestacije,
dobrovoljno su ispunile anonimnu anketu, posebno kreiranu za
ovo istrazivanje. Anketa je sastavljena od 25 pitanja kako bi se
dobile sledece informacije: sociodemografski podaci, oralno-
higijenske navike trudnica, stecena znanja i obrasci ponasanja
u trudnodi, kao i percepcija trudnica o Stetnosti stomatoloskih



intervencija i medikamenata na fetus. Dobijeni podaci su nu-
mericki obradeni standardnim statistickim procedurama u sta-
tistickom programu SPSS 19,0 za Windows. Za testiranje razlike
izmedu anketnih odgovora upotrebljen je y* test. Vrednosti p/q
< 0,05 smatrane su statisticki znacajnim.

REZULTATI

Sve trudnice odgovorile su na ponudena pitanja. Prose¢na
starost ispitanica bila je 33,3 godine. Vec¢ina trudnica (67,7%)
imala je srednju stru¢nu spremu, nesto vi$e od polovine njih
je nezaposleno, dok je kod 39,9% ispitanica konstatovana prva
trudnoda (Tabela 1).

Iz Tabele 2 moze se videti koje oralnohigijenske navike su
imale i kakvo je pona$anje ispitanica tokom trudnoce. Osim
¢etkice i paste za zube, 39,8 % ispitanica za oralnu higijenu
nije koristilo dodatna sredstva. Vise od tri ¢etvrtine trudnica
(76,9%) sa visokom stu¢nom spremom upotrebljavale su dodat-
na sredstva, $to je u odnosu na trudnice sa srednjom stru¢nom
spremom statisticki znacajna razlika (q < 0,05). Prilikom pranja
zuba 60,1% trudnica je imalo krvarenje desni, dok je mu¢ninu i
povracanje navelo njih 55%. Anketa je pokazala da je 15,1% ispi-
tanica ustajalo noc¢u kako bi konzumirale hranu, 13,6% su pusa-
¢i,a 2% trudnica je konzumiralo alkohol. U ovoj studiji trec¢ina
ispitanica (30,6%) imala je strah od stomatoloskih intervencija.
Vi$e od polovine anketiranih (54,1%) posetile su stomatologa
u toku trudnoce, dok se 34,3% izjasnilo da nema nameru da to
ucini. Anketa je pokazala da 69,7% ispitanica ginekolog nije
savetovao da posete stomatologa u toku trudnoce (Tabela 2).

Tabela 3 pokazuje nivo znanja, ponasanje kao i misljenja
trudnica o uticaju stomatoloskih intervencija na fetus. Oko dve
tre¢ine trudnica je smatralo da u toku trudnoce ne bi trebalo
leciti i vaditi zube, kao i da ne mogu primiti anesteziju. Takode,
80,8% trudnica bilo je misljenja da su u trudnoci zubi podloZzniji
karijesu, a skoro tre¢ina (29,6%) da je karijes oboljenje koje
se ne moze spreciti. Ispitanice sa visokom stru¢nom spremom
u znacajno vecem procentu su smatrale da se u trudno¢i ne
gube minerali iz zuba majke u odnosu na trudnice sa srednjom
stru¢nom spremom (q < 0,05) (Tabela 3).

DISKUSIJA

Istrazivanja o oralnohigijenskim navikama, znanju i ponasanju
trudnica na nasim prostorima su vrlo oskudna. Ova studija je
sprovedena sa ciljem da se stekne uvid u oralnozdravstvenu
prosvecenost trudnica, kako bi se adekvatnim preventivnim
merama delovalo na podizanje nivoa svesti o oralnom zdrav-
lju. Trudno¢a je period kada su Zene izuzetno motivisane za
usvajanje znanja u cilju unapredenja kako svog, tako i detetovog
zdravlja. To ¢ini ovaj period pogodnim za identifikaciju posto-
jecih faktora rizika, edukaciju zena (buducih majki) i podizanje
svesti da se zdravlje o¢uva i unapredi.

Adekvatna oralna higijena je preduslov za zdravlje usta i
zuba. Trudnice su obi¢no okupirane svojim stanjem tako da
moze do¢i do zanemarivanja pozitivnih navika koje nisu od
primarnog znacaja. Nesumnjivo je da se navike u ishrani tokom
trudnoce menjaju, ali pitanje je koja od lo$ih navika utice na
povecanje incidence stomatoloskih oboljenja. Dobre oralnohi-
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gijenske navike su rezultat dobre oralnozdravstvene prosvece-
nosti. U ovom istrazivanju ucestalost pranja zuba posle svakog
obroka navelo je 77% trudnica, dok je preostalih 23% to ¢inilo
1-2 puta dnevno. Sli¢ne rezultate dobili su Nogueira i sar. [8],
u kojima je 75,5% trudnica zube pralo posle svakog jela, dok u
drugoj studiji Shabirra i sar. [14] 98,5% njih je navelo da zube
pere 1-2 puta na dan. Thomas i sar. navode da su ucestalost
pranja zuba i kori$¢enje dodatnih sredstava za odrzavanje oral-
ne higijene u korelaciji sa stru¢nom spremom [15]. U ovom
istrazivanju trudnice sa visokom stru¢nom spremom ces$ce
su prale zube i znacajno vise upotrebljavale ostala sredstva za
oralnu higijenu.

Gingivitis predstavlja jednu od najces¢ih oralnih kompli-
kacija tokom trudnoce. Obi¢no se javlja posle drugog meseca i
najcesce je pracen krvarenjem desni prilikom pranja zuba. Ovo
istrazivanje je pokazalo da kod 60,1% ispitanica desni krvare
prilikom pranja zuba. Krvarenje moze da doprinese da se za-
postavi oralna higijena, $to uslovljava ubrzan razvoj karijesa i
gubitak zuba [16].

Faktori kao $to su duvan i alkohol povecavaju rizik od niske
telesne tezine novorodenceta, prevremenog poroda i drugih
komplikacija [17]. Rezultati ovog istraZivanja su pokazali da je
13,6% trudnica pusilo tokom trudnoce, dok je 2% njih konzu-
miralo alkohol. Rezultati studije Esposita i sar. [17] pokazali su
da je 22,3% Zena u Italiji pusilo tokom trudnoce, dok je 28,9%
konzumiralo alkohol pre trudnoce, a u trudnoci njih 7,2%. Ove
vrednosti su po autorima bile znacajno vece u odnosu na ranija
istrazivanja. Nasi rezultati u pogledu navedenih faktora rizika
su bolji od istih dobijenih u studijama sprovedenim u SAD i
Velikoj Britaniji, gde se 57,4%, odnosno 46% trudnica izjasnilo
da konzumira cigarete tokom trudnoce [17, 18].

Ne postoji uzajamna povezanost izmedu trudnoce i karijesa.
Medutim, u nasem istrazivanju ¢ak 80,8% ispitanica je smatra-
lo da su zubi u trudno¢i podlozniji karijesu. Iako je uvrezeno
misljenje da ,,svaka trudnoca odnosi po jedan zub‘, ne postoje
literaturni podaci koji potvrduju ovu tezu. Povecan rizik za na-
stanak karijesa, oboljenja gingive i parodoncijuma u trudnoc¢i
desava se pre svega zbog promene hormonalnog statusa, prome-
na navika u ishrani, kao i zbog okupiranosti trudnica stanjem
u kom se nalaze [1]. U ovom istraZivanju trudnice sa srednjim
obrazovanjem u ve¢em procentu su smatrale da svaka trudnoca
dovodi do gubitka minerala iz zuba majke u odnosu na ispitani-
ce sa visokom stru¢nom spremom. Gubitak zuba u trudnodi je
prvenstveno posledica nastavka losih oralnohigijenskih navika
koje su postojale i pre trudnoce.

Stomatoloske intervencije (restauracija, endodontska te-
rapija i ekstrakcija zuba) mogu se bezbedno sprovoditi u bilo
kom trimestru trudnoce, dok se slozeniji i dugotrajniji zahvati
preporucuju nakon porodaja [15]. U ovom istrazivanju veliki
procenat trudnica (67%) smatrao je da pomenute intervencije
nisu sigurne. Kada je u pitanju primanje lokalne anestezije, njih
72% je navelo da ona nije preporucljiva.

Razli¢iti faktori uti¢u na posete trudnica stomatologu:
materijalni status, nedostatak svesti o znacaju zdravlja zuba,
predrasude o uticaju trudnoce na zube, kao i zabrinutost za
sigurnost fetusa tokom stomatoloskog tretmana [8]. U ovom
istrazivanju 45,9% ispitanica se nije javilo stomatologu, dok se
34,3% izjasnilo da nema nameru da to u¢ini. Ove vrednosti su
nesto vece od rezultata koje imaju Mangskau i sar. [19], gde
se 39% trudnica izjasnilo da nije posetilo stomatologa tokom
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trudnode. Hashim i sar. [20] navode da vise od 40% trudnica
nije posetilo stomatologa, iako su svi troskovi stomatoloskih in-
tervencija za trudnice besplatni, i da se najveci broj njih javljao
uglavnom zbog odredenih bolnih stanja u ustima. Takode, vie
od polovine trudnica u Australiji i SAD nije posetilo stomatolo-
ga u trudnodi [15]. S druge strane, Christensen i sar. navode da
je 90% danskih trudnica posetilo stomatologa tokom trudnoce,
$to je daleko bolji rezultat od istog u nasem istrazivanju [21].
U ovom istrazivanju nije uo¢ena znacajnost razlike u posetama
stomatologu u odnosu na stru¢nu spremu ispitanica.

Kada je u pitanju edukacija trudnica od strane stru¢nog lica,
73,4% trudnica se izjasnilo da nije dobilo savete vezane za odr-
zavanje oralnog zdravlja kod deteta. Sli¢ne rezultate dobili su
u svojim istraZivanjima Rogers i sar. [22] i Gunay i sar. [23],u
kojima je takode manje od jedne tre¢ine ispitanica dobilo savete
o uticaju oralnog zdravlja na trudnocu i novorodenée. Sto se tice
saveta od strane ginekologa o poseti stomatologu, 69,7% trudni-
ca je izjavilo da nisu dobili preporuku da to ucine. Istrazivanje
Bassera i sar. [24] pokazalo je da je slaba oralnozdravstvena
prosvecenost medu ginekolozima, koji prvi dolaze u kontakt sa
trudnicama pruzajuci im adekvatnu medicinsku zastitu i savete.
Sli¢no navode Zanata i sar. [25] i Rocha i sar. [26] u svojim stu-

dijama. Stoga su edukacija i motivacija zdravstvenih radnika, u
prvom redu ginekologa, jedna od mogu¢ih preventivnih mera
kako bi se poboljsalo oralno zdravlje kod trudnica. Cardenas
i sar. [27] u svom istrazivanju su utvrdili da se znanje trudni-
ca znacajno poboljSalo nakon desetominutnih prezentacija o
oralnom zdravlju od strane stomatologa i da su iste testiranjem
posle Cetiri nedelje zadrzale ve¢inu usvojenih informacija.

Neophodno je istac¢i da na podruéju na kojem je studija
sprovedena ne postoji organizovano savetovaliste za trudnice
u koje je ukljucen stomatolog. Samim tim pozeljno je ostvariti
bolju saradnju sa ginekolozima, jer timski rad je garant uspesne
prevencije.

ZAKLJUCAK

Nivo zdravstvene prosvecenosti trudnica o oralnom zdravlju je
nizak. Vazno je da sve Zene u toku trudnoce obave redovan sto-
matoloski pregled i ako imaju zdrava oralna tkiva. Nesumnjivo
je da ¢e od stomatologa dobiti korisne informacije o prevenciji
oralnih oboljenja koje ¢e doprineti poboljsanju njihovog celo-
kupnog zdravlja, kao i zdravlja buduceg deteta.
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SUMMARY

Main characteristics of shape memory alloys (SMA) based on equiatomic nickel-titanium (TiNi) composition and their
application in endodontics were analyzed in this paper. Particularly, phase transition between cubic body centered
austenite phase and orthorhombic or monoclinic martensite phase was studied. Besides, main drawbacks of the con-
ventional technology of SMA production were given, as well as a new technology approaches in enhancement of SMA

properties, without changes of their super-elasticity.

Keywords: NiTi alloys; cristal transformation; endodontics; orthodontics

INTRODUCTION

Nickel-titanium-based shape memory alloys (TiNi SMA) are
widely used in orthodontics due to their good mechanical
properties, biocompatibility, ductility, corrosion resistance,
low elastic modulus, and special characteristics such as
super-elasticity and shape memory effect. Super-elastic-
ity enables SMA wire to return to its original shape after
unloading. The SMA can be deformed to 7-8% strain or
almost forty-times more than the stainless steel wire of
the same geometry. In other words, SMA are materials that
can remember their original shape, after being elastically
or pseudo-plastically deformed, due to its thermo-elastic
martensitic transformation, where body-centered cubic
parent phase (austenitic phase) transforms by a shear
force into orthorhombic or monoclinic martensitic phase,
passing or not passing through an intermediate tetragonal
phase (R phase).

The main advantage of using SMA in root canal shap-
ing instruments is the alloy’s high flexibility. Martensitic
transformation can be induced by stress from the austenitic
phase over a narrow range of temperatures. Super-elasticity
occurs when large reversible deformation occurs while
during all this time, stress appears to be constant (pla-
teau). If deformation (stress) increases, the super-elastic
deformation appears, whereas strain remains constant.

CRYSTAL STRUCTURE OF SMA AND ITS PHASE
TRANSFORMATIONS

In the lattice structures of all SMA easy changes happen,
which consequently induce phase changes while receiv-
ing or releasing thermal energy. During this process, the

critical deformation and shape recovery is caused by the
lattice parameter changes through the phase transforma-
tion between austenite and martensitic phases. Bearing
in mind that SMA lattice parameters are stable at high
temperatures and correspondent to body-centered cubic
structure of austenite as parent phase, it seems that SMA,
when cooled through critical-transformation temperature
range, show specific changes in their modulus of elasticity
(stiffness), yield strength, and electric resistance [1-4].
These changes are the result of changes in SMA crystal
structures through martensitic transformation (Figure 1).
The quantity of this transformation is a function of the
starting (M,) and finishing (M,) temperature.

Stress
release

Detwinned
martensite

Twinned
martensite

Figure 1. Changes in crystalline structure of SMA which influences
super-elasticity (induced by stress) and memory shape effect (in-
duced by heating)

Slika 1. Promene u kristalnoj strukturi SMA koje uticu na superela-
sti¢nost (indukovanu stresom) i efekat pamcenja oblika (indukovan
zagrevanjem)
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MEMORY SHAPE EFFECT AND SUPER-ELASTICITY
OF SMA

Martensitic transformation is an instantaneous diffu-
sion-less crystalline process, in which some atoms are
moved from their initial position frequently by a shear-
like mechanism, and body-centered cubic parent phase of
austenite transforms to twinned martensitic phase, with the
structure of closely packed hexagonal lattice. This change
induces single (one-way), or double (two-way) memory
shape effect, which allows returning SMA to their previous
shape, recovering its large strains through heating and
super-elasticity. The changes of their lattice structures
induce phase transformation from a high temperature
body-centered cubic (austenite form) to a low-temperature
orthorombic or monoclinic face-centered cubic form.

An intermediate trigonal phase between austenite and
martensitic called R phase can occur as a result of a rhom-
bohedral distortion of the cubic parent phase. Therefore,
thin plates of R phase can nucleate from dislocations, which
grow and join together enabling formations of many other
plates, during complete transformation of SMA into R phase.
When these plates shrink and disappear, SMA is returned
to austenite. Inverse process can be induced by heating
SMA above the transformation temperature, when SMA
structure returns to its original austenite body-centered
cubic parent phase, which is more stable at high-tempera-
ture conditions [5, 6, 7].

It is well known that the change of the alloy composition
of only 0.1% induce change in the alloy transformation
temperature of about 10°C and subsequently change in its
mechanical characteristics. Nearly equiatomic composition
of Tiand Ni in SMA, shows broad compositional limits in
the area of eutectoid phase above 630°C, but generally, the
austenite starting (As) and austenite finishing (A,) tempera-
tures are about 20°C above the martensite finishing (M,)
and martensite starting (M,) temperatures, showing clearly
expressed hysteresis above the range of the temperature
transformation (Figure 2) 5,6, 7].

Besides thermal treatment, the transformation from
austenitic to martensitic phase can be also induced by
mechanical stress. Namely, when sufficient shear stress is
applied to an austenitic alloy, martensitic transformation
starts, due to tendency of SMA to relief the excessive stress.
Additionally, when mechanical stress is maintained, SMA
is in martensitic phase and remains deformed, until shear
stress is removed, while during all the time of stress duration,
SMA remains in a non-stable martensitic phase, which will
be transformed to austenite, immediately after SMA un-
loading. The enormous deformation capacity of SMA (up to
7-8% strain) and the ability of reverse deformation at lower
stress are called super-elasticity or pseudo-elasticity [8,9].

Super-elasticity is associated with thermo-elastic and
stress-induced martensitic phase and its reverse phase
transformation into austenite phase. Therefore, SMA may
store the strain energy by the formation of mechanical twins,
or twinning, due to shear force which influences atomic
displacements on twin boundary and adequate volume
changes induced by transition between martensitic and
austenite phases. While super-elasticity is induced by stress,
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Figure 2. DSC curve of SMA shows the phase transformations as
peaks and start and finish of martensite (Ms, Mf) and austenite (As,
Af) phases during heating and cooling

Slika 2. Kriva DSC legure SMA pokazuje faznu transformaciju kao
pikove i pocetak i zavrsetak martenzitne (Ms, Mf) i austenitne (As,
Af) faze tokom grejanja i hladenja

shape memory is initiated by heating an alloy in martensitic
stage and its transformation in more thermodynamically
stable austenite phase [8, 9].

During cooling treatment single-step transformation is
replaced by a two-step process that include transformation
from austenite to R phase and then from R phase to mar-
tensitic phase. The R phase transformation is responsible
for changes in hysteresis, which is smaller during a two-
step transformation.

The reduction of grain size of SMA improves pseu-
do-elasticity, because it facilitates a desirable orientation
of neighboring grains and their increased stiffness due to
higher number of produced martensitic plates. From the
other side, the composition of SMA influences the range
of transition temperature. Additionally, very small excess
of nickel in the structure of SMA can reduce transition
temperature in SMA and increase the permanent yield
strength of the austenite phase. Meanwhile, titanium-rich
SMA, frequently contain a second phase Ti,Ni, which
possesses much higher transformation temperatures than
nickel-rich or equiatomic SMA, influencing wide range of
their fluctuation between —50 and +100°C. Reduction in
transition temperature can be achieved through the changes
in nickel-titanium ratio or by thermal treatment [7, 8, 9].

Knowing that manufacturing method, as it is rolling,
and intermediate annealing applied to SMA wires during
production process lead to breaking of the small crystals, its
recrystallization is necessary for development of predictable
average grain size and orientation. In addition, it is proved
that with increase of Cu content, the starting temperature of
the transformation from austenite to orthorombic martensite
phase does not change. Opposite, during the second step of
transformation from orthorombic to monoclinic phase, it
decreases and only occurs in alloys of copper contents below
15%. Changes in Cu-based alloys composition resulting
from Cu addition have positive effect to the mechanical
properties of SMA, like reduction of the hysteresis of cor-
responding transformation, decrease of embrittlement,
easier formability etc., because the rearrangement in the



Figure 3. Maxillary arch during initial alignment. SMA wire (radius 0.31 cm) (a) before and (b) after brackets tightening. Note the degree
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of misalignment that the wire can tolerate due to its super-elastic properties.
Slika 3. Maksilarni luk u pocetnoj ortodontskoj fazi. SMA Zica (poluprecnik 0,31 cm) (a) pre i (b) posle pritezanja konzola. Obratite paznju
na stepen odstupanja koje zZica moze da podnese zbog svojih superelasti¢nih svojstava.

martensitic structure, and its transformation in austenite
structure is easier in Cu-NiTi alloys [10, 11,12].

After that point conventional martensitic deformation - a
classic linear stress/strain relationship is present. Thus, if
the load is relieved before reaching the plastic deformation
limit, the deformation will be reversible, both ordinary
austenitic elasticity and pseudo-elastic deformation due
to phase changes. Thermal modification shows that the
hysteresis phenomenon is present and loading and un-
loading curves are not matched, because stress—strain
curves can vary significantly depending on the diameter
of the wire, temperature, and annealing properties. Testing
instruments from several manufacturers, it was shown that
the earlier generations of instruments were manufactured
from a unique composition SMA (55%Ni-45%Ti). Some
researchers consider that transformation temperatures
of such alloys are highly sensitive to the composition and
even 1% deviation in these percentages would almost yield
a 100°C temperature threshold shift. As a direct conse-
quence, melting plants must fulfill strict requirements in
controlling nickel to titanium ratios to obtain the required
final transformation temperatures [10, 11, 12].

Multiple reductions and frequent inter-pass annealing
in the temperature range between 600 and 800°C are re-
quired to obtain the required product. Small voids regularly
distributed throughout the bulk of alloy are generated as
the consequence of the manufacturing process, because
when nickel and titanium ingots are melted together there
is a diffusion speed differential between the two elements,
e.g. the speed of diffusion of nickel atoms into titanium is
different from that of titanium atoms inside nickel, which
in turn creates voids known as Kirkendall porosity, which
show strong influence on the mechanical behavior of SMA.

Beside, some researchers have hypothesis that hydrogen
uptake into the alloy from oral liquids, can be soaked through
interstitial sites, dislocations, and grain boundaries creating
hydride phases that are responsible for hydrogen embrit-
tlement. In addition, this hydride phases form primarily
near the alloy surface. Furthermore, since the thickness of
the subsequent brittle layer is variable, microcracks formed
on the surface due to the action of external forces induce

deformation or abrasion. Consequently, hydrogen adsorption
may be very important factor in determining the lifespan of
SMA when it is exposed to biologic media. Therefore, regular
clinical procedure might be relevant during disinfection
or sterilization protocols when an SMA is in contact with
ionized fluids for extended periods [10, 11, 12].

SURFACE TREATMENT OF THE SMA

Since the SMA could not be changed at the time, alterna-
tive strategies of enhancement of orthodontic instrument
behavior are based on its surface modification, to prevent
microcrack formation, and other similar drawbacks, through
improvement of the surface strength without changing SMA
bulk properties, such as super-elasticity and toughness. One
of these processes is electro-polishing, electrochemical
process which enables reduction of the surface irregularities
(in contrast to electroplating where electric current is used
to deposit metallic ions onto one electrode).

During electro-polishing an instrument is placed in a
temperature-controlled electrolytic bath and connected to
the positive terminal. When direct current passes through
the anode, the metal on the surface is oxidized and dissolved
in the electrolyte. This is usually performed with specific
ionic solutions and under rigorous manufacturing control.
This process is supposed to improve material properties,
like its dynamic fatigue and corrosion resistance; however,
these evidences are controversial [12, 13].

Some authors found an extension of fatigue life for
electro-polished instruments while most did not. Moreover,
Boessler et al. suggested change in cutting behavior with
an increase of torsional load after electro-polishing, while
cyclic fatigue was reduced [14].

Another approach to polishing consists of treating the
surface with a Deox treatment, which represents some
kind of chemical polishing. As for electropolishing, there
is little indication that chemical polishing would cause any
effect on mechanical properties of the underlying metal,
since changes are limited from few nanometers to few
micrometers from the top of the surface.
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Physical vapor deposition is significantly more efficient
process in which surface of SMA instruments with a lay-
er of titanium nitride is covered, showing the presence
of golden color on its surface. These instruments show
significant improvement in their cutting efficiency and
corrosion resistance without affecting super-elastic prop-
erties. Another process is plasma immersion or ionic ion
implantation, which is based on the bombardment of
corresponding accelerated ions using plasma or ion gun,
that induce the change of the subsurface layers of SMA
and increase their cutting efficiency, without affecting the
bulk characteristics of treated instruments.

Tripi et al. observed that nitrogen deposition would
force elemental nickel from the surface inward, toward the
core of instruments. Finally, one study considered boron
implantation and reported that implanting boron into
SMA had the potential of drastically improving cutting
efficiency without hindering their super-elastic properties
[12-15]. Boron-implanted SMA had their surface hardness
doubled when compared with pure SMA at 0.05 pm depth.
The surface hardness of this modified SMA exceeded that
of stainless steel.

Finally, surface hardening can be achieved through
cryogenic treatment. The manufactured samples by this
method, showed increased microhardness but no detect-
able change in crystalline phase composition or elemental
composition. This was also confirmed by another study that
showed deep dry cryogenic treatment increased cutting
efficiency significantly but not the wear resistance.

CONCLUSION

Memory shape alloys on the base equiatomic TiNi composi-
tion have a great importance in the development of various
endodontic instruments, and wire and brackets used for
orthodontic teeth movements. All positive effects of these
alloys were analyzed and particularly, the most important
properties like shape memory effect and super-elasticity.
Also, new approaches related to the surface modification
of SMA, by using diverse plasma methods were given.
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KRATAK SADRZA)

Glavne karakteristike legura sa efektom pamcenja oblika (shape memory alloys — SMA) zasnovane na ekvatomskom sastavu nikla i
titana (TiNi) i njihova primena u endodonciji su analizirani u ovom radu. Posebno je istrazivan fazni prelaz izmedu prostornocentri-
rane kubne austenitne faze i ortorombic¢ne ili monoklini¢éne martenzitne faze. Pored toga, dati su i glavni nedostaci konvencionalne
tehnologije proizvodnje SMA, kao i novi tehnoloski pristupi u poboljSanju svojstava SMA, bez promene njihove superelasti¢nosti.
Kljuéne re¢i: NiTi legura; kristalna transformacija; endodoncija; ortodoncija

uvoD

Legure na bazi nikla i titana sa efektom paméenja oblika (TiNi
SMA) siroko se koriste u ortodonciji zbog svojih dobrih meha-
nickih svojstava, biokompatibilnosti, duktilnosti, otpornosti na
koroziju, niskog modula elasti¢nosti i posebnih karakteristika
kao $to su superelasti¢nost i efekat memorije oblika. Superela-
sticnost omogucava SMA Zici da se vrati u svoj prvobitni oblik
posle rasterecenja. SMA Zica se moze deformisati do 7-8% de-
formacije ili skoro ¢etrdeset puta viSe od Zice od nerdajuceg
Celika iste geometrije. Drugim recima, SMA su materijali koji
mogu zapamtiti svoj prvobitni oblik, nakon sto su elasti¢no ili
pseudoplasti¢no deformisani, zahvaljujuci svojoj termoelastic-
noj martenzitnoj transformaciji, gde se prostorno centrirana
kubna mati¢na faza (austenitna faza) transformie silom smi-
canja u ortorombi¢nu ili monoklini¢nu martenzitnu fazu, koja
prolazi ili ne prolazi kroz srednju tetragonalnu fazu (R faza).

Glavna prednost upotrebe SMA u instrumentima za obliko-
vanje korenskih kanala je visoka fleksibilnost legure. Martenzit-
na transformacija moze biti indukovana naponon iz austenitne
faze u uskom rasponu temperatura. Superelasti¢nost se javlja
kada dode do znacajne reverzibilne deformacije, dok za to vre-
me napon ostaje konstantan. Ako se deformacija (napon) pove-
¢ava, pojavljuje se superelasti¢na deformacija, dok naprezanje
ostaje konstantno.

KRISTALNA STRUKTURA SMA I NJENE FAZNE
TRANSFORMACIJE

U strukturnim resetkama svih SMA desavaju se jednostavne
promene koje posledi¢no indukuju fazne promene dok primaju
ili oslobadaju toplotnu energiju. Tokom ovog procesa, kriti¢na
deformacija i vracanje prvobitnog oblika su uzrokovani pro-
menom parametara reSetke kroz faznu transformaciju izmedu
austenitne i martenzitne faze. Imajudi u vidu da su parametri
SMA resetke stabilni na visokim temperaturama i da odgovara-
ju kubnoj strukturi austenita kao mati¢noj fazi, izgleda da SMA,
kada se hlade kroz temperaturni opseg kriti¢ne transformacije,
pokazuju specifi¢ne promene modula elasti¢nosti (krutosti),
granica tedenja i elektri¢nog otpora [1-4]. Ove promene su
rezultat promena u njihovoj kristalnoj strukturi kroz marten-

zitsku transformaciju (Slika 1). Koli¢ina ove transformacije je
funkcija pocetne (Mp) i zavr$ne (Mz) temperature.

EFEKAT PAMCENJA OBLIKA |
SUPERELASTICNOST SMA

Martenzitna transformacija je trenutni proces kristalisanja bez
difuzije, u kome se neki atomi ¢esto pomeraju iz po¢etnog polo-
Zaja pomocu mehanizma sli¢nog smicanju, pri ¢emu se prostorno
centrirana kubna mati¢na faza austenita transformise u dvostru-
ku martenzitnu fazu sa strukturom gusto pakovane heksagonal-
ne resetke. Ova promena izaziva samo jedan (jednosmerni) ili
dvostruki (dvosmerni) efekat pamcenja oblika, koji omogucava
vracanje SMA u svoj prethodni oblik, oporavljajuci se od velikog
naprezanja kroz zagrevanje i superelasti¢nost. Promene njihovih
strukturnih resetki izazivaju faznu transformaciju iz visokotem-
peraturne kubne (austenitne forme) u niskotemperaturnu orto-
rombi¢nu ili monoklini¢nu povrsinski centriranu kubnu formu.

Srednja trigonalna faza izmedu austenitne i martenzitne, tzv.
R faza, moze se pojaviti kao rezultat romboedarnog izobli¢enja
kubne mati¢ne faze. Zbog toga, tanke ploce R faze mogu da se
nukleiraju iz dislokacija, koje rastu i spajaju se omogucavajuci
formacije mnogih drugih ploca, tokom potpune transformacije
SMA u R fazu. Kada se te plo¢e skupe i nestanu, SMA se vra¢a u
austenit. Inverzni proces se moze indukovati zagrevanjem SMA
iznad temperature transformacije, kada se SMA struktura vrati
u svoju originalnu austenitnu kubnu mati¢nu fazu, koja je sta-
bilnija u uslovima visokih temperatura [5, 6, 7].

Dobro je poznato da promena sastava legure od samo 0,1%
izaziva promenu temperature transformacije legure od oko
10°C, a zatim se menjaju njene mehanicke karakteristike. Skoro
jednak atomski udeo Ti i Ni kod SMA, pokazuje Siroke granice
u sastavu u oblasti eutekticke faze iznad 630°C, ali generalno,
austenitna pocetna (As) iaustenitna zavr$na (Af) temperatura su
oko 20°C iznad martenzitne dorade (M,) i martenzitne pocetne
(M,) temperature, pokazujuci jasno izrazen histerezis iznad op-
sega temperaturne transformacije (Slika 2) [5,6,7].

Osim termicke obrade, transformacija iz austenitne u marten-
zitnu fazu moze biti indukovana i mehanic¢kim stresom. Naime,
kada se na austenitnu leguru primeni dovoljan napon smicanja,
pocinje martenzitska transformacija, zbog tendencije SMA da
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olaksa prekomerni stres. Dodatno, kada se odrzava mehanicko
naprezanje, SMA je u martenzitnoj fazi i ostaje deformisana, dok
se ne ukloni napon smicanja, dok tokom sveg vremena trajanja
naprezanja SMA ostaje u nestabilnoj martenzitnoj fazi, koja e
se transformisati u austenit, odmah posle rastere¢enja SMA.
Ogromni deformacioni kapacitet SMA (do 7-8% deformacije)
i sposobnost obrnute deformacije pri nizim naprezanjima nazi-
vaju se superelasti¢nost ili pseudoelasti¢nost [8,9].

Superelasti¢nost je povezana sa termoelasticnom i stresom
indukovanom martenzitnom fazom i njenom reverznom faznom
transformacijom u austenitnu fazu. Stoga, SMA moze skladistiti
energiju deformacije formiranjem mehanickih blizanaca, ili tvi-
ninga, zbog sile smicanja koja uti¢e na pomake atoma na granici
blizanaca i odgovarajuce promene zapremine indukovane prela-
zom izmedu martenzitnih i austenitnih faza. Dok je superelasti¢-
nost indukovana stresom, efekat paméenja oblika se inicira za-
grevanjem legure u martenzitnoj fazi i njenom transformacijom
u termodinamicki stabilnu austenitnu fazu [8, 9].

Prilikom procesa hladenja jednostepena transformacija je
zamenjena procesom u dva koraka koji uklju¢uje transforma-
ciju iz austenita u R fazu, a zatim iz R faze u martenzitnu fazu.
Transformacija R faze je odgovorna za promene u histerezisu,
koji je manji tokom transformacije u dva koraka.

Smanjenje veli¢ine zrna SMA poboljsava pseudoelasti¢nost,
jer olaksava pozeljnu orijentaciju susednih zrna i njihovu po-
vecanu stabilnost zbog veceg broja proizvedenih martenzitnih
ploca. S druge strane, sastav SMA utice na opseg temperature
prelaza. Dodatno, veoma mali vi$ak nikla u strukturi SMA moze
smanjiti temperaturu prelaza u SMA i povecati trajnu granicu
teCenja austenitne faze. U meduvremenu, SMA obogacena tita-
nom Cesto sadrzi drugu fazu Ti,Ni, koja ima mnogo ve¢u tempe-
raturu transformacije SMA bogate niklom ili ekviatomske SMA,
uti¢u¢i na veoma $irok opseg njihove fluktuacije izmedu -50 i +
100°C. Redukcija temperature prelaza moze biti postignuta kroz
promene odnosa nikla i titana ili termickom obradom [7,8,9].

Znajudi da proizvodni metod, kao $to su valjanje i odgreva-
nje, koji se primenjuje na SMA Zice tokom procesa proizvod-
nje dovodi do loma malih kristala, sledi da je njegova rekri-
stalizacija neophodna za razvoj predvidljive srednje veli¢ine i
orijentacije zrna. Pored toga, pokazalo se da se sa pove¢anjem
sadrZaja Cu pocetna temperatura transformacije od austenitne
u ortormbi¢nu martenzitnu fazu ne menja. Tokom drugog kora-
ka transformacije od ortorombi¢ne u monoklinénu fazu, ona se
smanjuje i javlja se samo u legurama sa sadrzajem bakra ispod
15%. Promene u sastavu legura na bazi Cu dobijene dodavanjem
Cu imaju pozitivan efekat na mehanicka svojstva SMA, kao $to
je redukcija histerezisa odgovarajuce transformacije, smanjenje
krhkosti, lakse oblikovanje itd., jer je preraspodela u marten-
zitnoj strukturi i njena transformacija u austenitnu strukturu
lak$a u Cu-NiTi legurama [10,11, 12].

Posle toga je prisutna konvencionalna martenzitna defor-
macija - klasi¢na linearna veza naprezanja/deformacija. Prema
tome, ako se opterecenje uklanja pre dostizanja granice plasti¢-
ne deformacije, deformacija ¢e biti reverzibilna, kako uobi¢ajena
austenitna elasti¢nost tako i pseudoelasti¢na deformacija usled
promene faze. Termi¢ka modifikacija pokazuje da je prisutan
fenomen histerezisa i da se krive opterecenja i rastere¢enja ne
podudaraju, jer krive naprezanje-deformacija mogu znac¢ajno
varirati u zavisnosti od prec¢nika Zice, temperature i osobina
zarenja. Testiranje instrumenata nekoliko proizvodaca pokazalo

je da su prethodne generacije instrumenata proizvedene od je-
dinstvene kompozicije SMA (55% Ni - 45% Ti). Neki istrazivaci
smatraju da su temperature transformacije takvih legura veoma
osetljive na sastav i ¢ak 1% odstupanja u ovim procentima bi
dovelo do pomeranja praga temperature od skoro 100°C. Kao
direktna posledica, postrojenja za topljenje moraju ispunjavati
stroge zahteve u kontroli odnosa nikla i titana da bi se dobile
potrebne kona¢ne temperature transformacije [10, 11, 12].

Za dobijanje potrebnog proizvoda potrebna su viSestruka
smanjenja i ¢esta medupropusna Zarenja u temperaturnom
opsegu izmedu 600 i 800°C. Male $upljine koje su redovno ras-
poredene po masi legure generisu se kao posledica proizvodnog
procesa, jer kada se istope $ipke nikl i titana, postoji razlika u
brzini difuzije izmedu dva elementa, npr. brzina difuzije atoma
nikla u titan se razlikuje od brzine titanijumskih atoma u niklu,
$to stvara praznine poznate kao Kirkendalova poroznost, koje
pokazuju jak uticaj na mehanicko ponasanje SMA.

Pored toga, neki istrazivaci imaju hipotezu da se moze uneti
vodonik u leguru iz oralnih te¢nosti kroz intersticijska mesta,
dislokacije i granice zrna stvarajui hidridne faze koje su od-
govorne za vodoni¢nu krhkost. Pored toga, ove hidridne faze se
formiraju primarno blizu povrsine legure. Osim toga, budu¢i da
je debljina sledeceg krhkog sloja promenljiva, mikropukotine
koje se formiraju na povrsini usled dejstva spoljasnjih sila izazi-
vaju deformaciju ili abraziju. Shodno tome, adsorpcija vodonika
moZe biti veoma vaZan faktor u odredivanju Zivotnog veka SMA
kada je izlozen bioloskim medijima. Stoga, redovna klinicka
procedura moze biti relevantna tokom dezinfekcije ili protokola
sterilizacije kada je SMA u kontaktu sa jonizovanim te¢nostima
tokom duzeg perioda [10,11, 12].

POVRSINSKA OBRADA SMA

Posto se SMA nisu mogle promeniti, alternativne strategije
poboljsanja ponasanja ortodontskih instrumenata zasnivaju
se na modifikaciji povrsine, kako bi se spre¢ilo formiranje mi-
kropukotina i drugi sli¢ni nedostaci, kroz pobolj$anje ¢vrstoce
povrsine bez promene osobina SMA, kao $to su superelasti¢nost
izilavost. Jedan od tih procesa je elektropoliranje, elektrohemij-
ski proces koji omogucava smanjenje povr$inskih nepravilnosti
(za razliku od galvanizacije gde se koristi elektri¢na struja za
deponovanje metalnih jona na jednu od elektroda).

Prilikom elektropoliranja instrument se postavlja u elek-
troliticku kupku sa kontrolisanom temperaturom i povezuje
se sa pozitivnim terminalom. Kada struja prolazi kroz anodu,
metal na povr$ini se oksidira i rastvara u elektrolitu. Ovo se
obi¢no izvodi sa specifi¢nim jonskim rastvorima i pod strogom
kontrolom proizvodnje. Ovaj proces treba da poboljsa svojstva
materijala, kao $to je dinamicki zamor i otpornost na koroziju;
medutim, ovi dokazi su kontroverzni [12,13].

Neki autori su pronasli produzetak trajanja zamora za elek-
tropolirane instrumente, dok vecina nije. Stavise, Boessler et al.
sugerisali su promenu ponasanja secenja sa pove¢anjem torzi-
onog opterecenja posle elektropoliranja, dok je ciklicki zamor
smanjen [14].

Drugi pristup poliranju sastoji se u tretiranju povrsine in-
strumenta tretmanom Deox, koji predstavlja neku vrstu hemij-
skog poliranja. Sto se ti¢e elektropoliranja, malo je naznaka da
bi hemijsko poliranje izazvalo bilo kakav efekat na mehanicke



osobine metala, jer su promene ograni¢ene na nekoliko nano-
metara do nekoliko mikrometara od vrha povrsine.

Fizi¢ko talozenje para je znatno efikasniji proces u kome
je prekrivena povr$ina SMA instrumenata slojem titanijum-
nitrida, pokazujuéi prisustvo zlatne boje na njenoj povrsini.
Ovi instrumenti pokazuju zna¢ajno pobolj$anje u efikasnosti
rezanja i otpornosti na koroziju bez uticaja na superelasti¢na
svojstva. Drugi proces je imerzija plazmom ili jonska implanta-
cija, koja se zasniva na bombardovanju odgovarajuc¢ih ubrzanih
jona pomocu plazma ili jonskog pistolja, koji indukuju promenu
dubljih slojeva SMA i povecavaju njegovu efikasnost secenja,
bez uticaja na karakteristike obradenih instrumenata.

Tripiidr. primetili su da e taloZenje azota pogurati elemen-
tarni nikl od povrsine prema unutra, prema jezgru instrume-
nata. Konac¢no, jedna studija je razmatrala implantaciju bora i
dosla do zakljucka da implantacija bora u SMA ima mogu¢nost
da drasti¢no pobolj$a efikasnost se¢enja bez ometanja njihovih
superelasti¢nih svojstava [12-15].

SMA sa implantiranim borom je imala udvostru¢enu povr-
$insku tvrdoc¢u u poredenju sa ¢istim SMA na dubini od 0,05
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pm. Povr$inska tvrdoca ove modifikovane SMA premasila je
tvrdo¢u nerdajuceg celika.

Konacno, povrsinsko o¢vr§¢avanje se moze postici krioge-
nim tretmanom. Proizvedeni uzorci ovom metodom pokazali
su povecanu mikrotvrdocu, ali ne i detektabilnu promenu u sa-
stavu kristalne faze ili elementarnom sastavu. Ovo je potvrdeno
i drugom studijom koja je zakljucila da duboko suvo kriogeno
tretiranje zna¢ajno povecava efikasnost se¢enja, ali ne i otpor-
nost na habanje.

ZAKLJUCAK

Legure sa efektom pamcenja oblika na bazi ekviatomskog sasta-
va Ti1iNiimaju veliki znacaj u razvoju razli¢itih endodontskih
instrumenata, kao i Zica i konzola koje se koriste za podesavanje
poloZaja zuba. Analizirane su sve pozitivne strane ovih legura, a
posebno najvaznije osobine kao $to je efekat pamcenja oblika i
superelasti¢nost. Takode, dati su novi pristupi vezani za modi-
fikaciju povrine SMA, kori§¢enjem razli¢itih plazma metoda.
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SUMMARY

Health care has witnessed considerable progresses toward quality improvement over the past two decades. More pre-
cisely, there have been global efforts aimed to improve this aspect of health care along with experts and decision-makers
reaching the consensus that quality is one of the most significant dimensions and features of health system. Quality
health care implies highly efficient resource use in order to meet patient’s needs in terms of prevention and treatment.
Quality health care is provided in a safe way while meeting patients’ expectations and avoiding unnecessary losses.
The mission of continuous improvement in quality of care is to achieve safe and reliable health care through mutual
efforts of all the key supporters of health system to protect patients’ interests. A systematic approach to measuring
the process of care through quality indicators (QIs) poses the greatest challenge to continuous quality improvement
in health care. Quality indicators are quantitative indicators used for monitoring and evaluating quality of patient care
and treatment, continuous professional development (CPD), maintaining waiting lists, patients and staff satisfaction,

and patient safety.

Keywords: health care; quality of health care; quality indicator; patient satisfaction; patient safety

INTRODUCTION

Quality health care is of paramount importance for a
health system. Continuous improvement in the quality
of patient care and safety is an integral part of everyday
activities of medical professionals, medical associates
and anyone employed in the health system [1]. Striving
for quality patient treatment and care with the aim of
delivering the best possible outcome for the patient is as
old as medical profession. Nonetheless, organized efforts
to evaluate and improve quality of health care started to
appear in the 20™ century. It was Avedis Donabedian who
made a major contribution to this field at the time. Namely,
in the late 1970s Avedis Donabedian introduced evaluation
of medical care and patient expectations based on clearly
defined standards.

Quality health care implies highly efficient resource
use in order to meet patient’s needs of prevention and
treatment in a safe way while meeting patients’ expec-
tations and avoiding unnecessary losses [1]. The Health
Insurance Act, which represents one of the basic sets of
principles of health care in Serbia, states: “The principle
of continuous quality improvement is exercised by the
measures and activities that in accordance with the latest
advances in medical science and practice, enhance the
possibilities for positive outcome while reducing risks and
other unintended consequences for health and well-being
of individuals and the whole community” [2]. The funda-
mental components of continuous quality improvement
(CQI) in health care are: patient-centeredness, process
analysis, forming quality improvement teams, applying
simple methods to analyze quality-related issues in sys-

tematical way, implementing previously established plans
and changes, data gathering, monitoring and evaluation.

A quality indicator is a quantitative indicator used to
monitor and evaluate quality of patient care and treatment.
It is also perceived as a support system for health care ac-
tivities. Quality indicators include performance indicators
of health care providers based on their type and range of
services they offer. Furthermore, these include different in-
dicators used to assess the performance of the Commission
for Health Care Quality Improvement, but also those related
to continuing professional development (CPD), maintaining
waiting lists, patient safety, patient and staff satisfaction [3].

Each health institution in Serbia is obliged to collect
data used for calculating quality indicators and then sub-
mit them annually to “Dr Milan Jovanovic Batut” Institute
of Public Health of Serbia. This procedure is completed
through the competent district institute.

The aim of this study was to introduce the basic quality
indicators of health care in Serbia.

QUALITY INDICATORS IN DENTAL HEALTH CARE

Quality indicators in dental health care are monitored in
health care institutions providing dental services, i.e. pre-
vention and treatment. Accordingly, quality indicators are
monitored in the following health care institutions: health
centers, institutes for dentistry, institutes for student health
care (within the Dental Care Department) and institutes
for health care of workers.

There are ten defined quality indicators that are mon-
itored in dental health care [3]:
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1) Percentage of children who received topical ap-
plication of concentrated fluoride at the age of 7;

2) Percentage of children who received topical ap-
plication of concentrated fluoride at the age of 12;

3) Percentage of 7-year-old children with no tooth
decay;

4) Percentage of 12-year-old children with no tooth
decay;

5) DMFT in 12-year-old children;

6) Percentage of children in grade 7 of elementary
school with diagnosed untreated orthodontic ir-
regularities;

7) Percentage of children in grade 3 of secondary
school with diagnosed untreated orthodontic ir-
regularities;

8) Percentage of women who had a preventive check-
up during pregnancy;

9) Percentage of patients aged 18 or above who have
received conservative periodontal treatment;

10) Percentage of repeated interventions.

Dental health care quality indicators are in compliance
with general and specific goals of the National Program
for Preventive Dental Health Care [4].

According to the 2016 report on quality improvement
in health care institutions, 38.3% of 7-year-old children
and 37.6% of 12-year-old children had all healthy teeth,
whereas the mean DMFT of 12-year-old children was
2.15. Approximately 90% of 7-year-old and 12-year-old
children had received topical application of concentrated
fluoride. Around one third (35.3%) of pregnant women
had visited a dentist for preventive check-ups. However,
there was high percentage of children with orthodontic
irregularities — 53.9% of grade 7 children (elementary
school) and 49.9% of grade 3 children (secondary school).
The proportion of patients 18 years old or above that had
received conservative periodontal treatment was 15.9%.
Finally, approximately one in twenty patients (4.18%) re-
quired repeated intervention [5].

PATIENT SATISFACTION WITH DENTAL HEALTH
CARE SERVICE

Patient/user satisfaction is perceived as a general attitude
of individuals towards their own experience with a health
care system. Taking patient satisfaction into consideration
is a measure that reflects the system’s responsiveness to
people’s non-medical expectations. Thus, the patient’s per-
ception is critical for the quality of care [5].

National surveys of patient satisfaction conducted by
means of questionnaires represent the most convenient
way of collecting data from a large number of people.
These are carried out in institutions providing primary,
secondary and tertiary care. Such analyses enable us to
assess patient satisfaction among different patient popu-
lations based on their gender, age and type/department
of health institution. The replicability of such research
facilitates the process of monitoring any changes that oc-
cur within health care system over time. As for Serbia,
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this measure was first introduced in 2010 and has been
used ever since.

To assess dental health care, these surveys are conduct-
ed in institutions providing primary care within depart-
ments of pediatric dentistry. The questionnaire consists
of 19 questions divided into several sections. The person
who brings a child for a dental check-up is asked to fill in
the questionnaire. The first four questions refer to parents’/
guardians’ socio-demographic characteristics (gender, age,
education, and financial status). The remaining questions
relate to dental care provided to the child (chosen den-
tist, criteria for choosing/replacing the chosen dentist,
the number of visits to public/private dentists within the
past year and waiting times). A set of questions covers
health education, i.e. the importance of regular check-ups,
application of fluoride, maintaining proper oral hygiene,
balanced diet and orthodontic irregularities). Certain
questions refer to working times, getting check-up on
weekends, accessibility of care for children with special
needs, accessibility of care in emergencies, the time be-
tween check-ups, helpfulness of receptionists and keeping
a book of complaints. Finally, the last section evaluates
the characteristics of chosen pediatric dentists such as
providing clear explanations of procedures, allocating suf-
ficient amount of time to discuss the patient’s issues, being
well-aware of the child’s problems and conditions. This
section also gathers information on cooperation among
medical staff and dental charges (exempt from charges,
participation fee, full price) [6].

The proportion of patients who were satisfied (satisfied
and very satisfied) with pediatric dental health care in
2016 was 83.2% with the average mark of 4.08 (range:
1-5) [5,7].

PATIENT SATISFACTION WITH HEALTH CARE

These indicators refer to the number of complaints and
are given in the Report on the Number of Complaints
for the reporting year [5]. The Law on Patients’ Rights
terminated the Patient Ombudsman in December 2013.
As a result, each health care institution has appointed
an advisor whose duty is to protect patients’ rights. That
person is not employee of health care institution to avoid
conflict of interest.

The patient who believes that he/she has been denied
medical care or that their social right to health care has
been denied by a health professional/associate is entitled
to make a complaint [8]. A complaint can be made about
the quality of health care, conduct of health professionals/
associates, fee processing, organization of medical insti-
tution, waiting times, reimbursement of medical costs,
patient rights, etc.

JOB SATISFACTION AMONG EMPLOYEES IN
PUBLIC HEALTH INSTITUTIONS

Job satisfaction among employees in public health care
institutions in Serbia has been measured since 2006. Job
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satisfaction is defined as subjective perception of an em-
ployee regarding their personal fulfilment derived from
work and the impact of their contribution on the insti-
tution.

Work motivation is one of the essential prerequisites
for efficient work performance and is tightly connected
to achieving positive results both at individual and insti-
tutional level. From a manager’s point of view, motiva-
tion translates into employees being completely involved,
committed and dedicated to themselves, their skills and
capacities, and the job they perform while feeling fulfilled
and content [9]. Salaries and remuneration packages can
often enhance employees’ feelings of accomplishment in
the workplace. Reward schemes can include either in-
dividual or group compensation. However, apart from
financial incentives, reward schemes should comprise
nonfinancial incentives, as well. These are numerous and
refer to appreciating one’s need to further develop by ac-
knowledging their professional competencies, including
them in goal-setting and decision-making, allowing them
to define and perform tasks and duties independently,
enabling them to cooperate with other institutions, of-
fering flexible working hours and providing them with
continuing professional development, etc.

Work-related stress is one of the major causes of oc-
cupational diseases and sick leave not only in Europe,
but also across the world. According to the 2010 Report
published by the European Commission (EC) and the In-
ternational Labour Organization (ILO), stress is second
most frequent health problem among employees in the
European Union [10]. Owing to the fact that patients trust
medical practitioners with their lives and health, medical
profession is among the most stressful professions. This
inevitably results in medical practitioners being exposed
to highly specific stressors. There are a variety of occu-
pational stressors in health care. Many recent studies on
morbidity from psychosomatic and mental disorders have
shown that stressors such as contact with patients and
their families, decision-making, working shifts, including
night shifts and long working hours, contribute to emo-
tional exhaustion among medical practitioners [11, 12].
Managers in health care institutions and departments
should be responsible for identifying stress hotspots, as
well as the employees who might be experiencing high
levels of stress. Even though it is the management’s duty
to ensure that stress is addressed at the organizational
level, each person should take any necessary measures to
prevent stress at the individual level.

A universal questionnaire is used to investigate job sat-
isfaction among health professionals in Serbia, regard-
less of their positions. The questionnaire consists of 23
questions designed to assess employees’ attitudes towards
equipment, interpersonal relations, time management,
professional development, remuneration, their superi-
ors, cooperation with colleagues, patients, stress exposure,
work pressure and plans to change jobs. The final part of
the questionnaire is concerned with employees’ sugges-
tions, complaints and proposals for improving quality of
care and increasing job satisfaction [13].

COMMISSION FOR HEALTH CARE QUALITY
IMPROVEMENT REPORT

Comprehensive report on the work of the Commission
for Health Care Quality Improvement is an indicator of
quality of the Commission’s performance which offers a
comprehensive overview of all activities and measures
implemented in the reporting year with the aim of im-
proving quality of care and functioning of the health care
institution [5].

Initial part of report focuses on different domains of
quality of the Commission’s performance (annual evalu-
ation of professional performance and an integrated plan
for continuous quality improvement within the health care
institution, number of assessments without prior notice,
number of patient complaints, etc.). The second part of the
report is concerned with indicators of patient satisfaction
associated with quality of care. The report also contains
statistics of patient satisfaction and staftf satisfaction, along
with the analysis of collected data. The final part of the
report summarizes the overall performance with regard to
the Integrated Plan for Continuous Quality Improvement
in Health Care.

PATIENT SAFETY

Patient safety is universally defined as “identification, anal-
ysis and correction of risky events in order to increase the
levels of safety in health care and minimize patient-related
risks” [1]. Thus, patient-related incidents are considered
to be cumulative consequences of the cause rather than
individual mistakes. The principle of safety requires health
care system that prioritizes patient safety and minimizes
any risks during the provision of diagnostics or therapeu-
tic treatment.

Due to the fact that one in ten patients experiences
iatrogenic harm, the World Health Organization (WHO)
has published an advocacy material in order to reduce the
number of such incidents in the world. The WHO guidelines
refer to drug nomenclature, patient identification, hand-
over communication and the importance of hand hygiene.

Agency for Accreditation of Health Care Institutions
in Serbia (AZUS) plays a prominent role in establishing
the patient-safety system in Serbia. Ever since the AZUS
Patient Safety Strategy was first introduced in 2010, health
care institutions and facilities in Serbia have been obliged
to adhere to its principles. The strategy sets out five key
goals related to patient safety. These include safe surgical
procedures, infection prevention and control, medication
safety, personalized care and treatment, and eliminating/
minimalizing adverse events [14, 15, 16].

CONTINUING PROFESSIONAL DEVELOPMENT
(CPD)

Continuing Professional Development of health profession-
als and associates, which is one of the obligatory require-



ments for obtaining a license to practice, directly correlates
with enhanced quality and efficiency in health care.

Quality indicators of CPD at institutional level are [5]:

1) Formulating plans for CPD of all employees;

2) The number of workshops, courses and seminars
organized by the institution;

3) Percentage of employees for whom the institution cov-
ered the costs of attending course, seminar, congress or
symposium relevant to their field at least once;

4) The number of CPD courses accredited by the Serbi-
an Health Council that are organized/held by medi-
cal professionals employed in the institution.

CONCLUSION

“Quality is the responsibility of everyone.” This is com-
monly quoted slogan in health care which purpose is to
reiterate that quality improvement is not what only in-
dividuals; specialized commissions, health care institu-
tions and facilities are accountable for. Instead, it should
lay the foundation for the provision of health care in its
broadest sense. The process of quality improvement is
gradual. Besides, it is equivalent to the process that we
encounter in medical practice. The cause of poor quality is
first identified by means of health care quality indicators.
The next step is to carry out trials on the interventions
that could help enhance it. Quality in dental health care
should provide the patient with a proper treatment while
minimizing risks as much as possible. Dental health care
professionals and patients alike are obliged to cooperate
with the aim of assuring high quality dental health care.
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Pokazatelji kvaliteta stomatoloske zdravstvene zastite u Srbiji

Svetlana Jovanovi¢, Maja Milosevi¢, Irena Aleksi¢, Jelena Mandic¢

Univerzitet u Beogradu, Stomatoloski fakultet, Beograd, Srbija

KRATAK SADRZA)

U poslednje dve decenije u oblasti kvaliteta zdravstvene zastite u¢injeno je mnogo u svim zemljama sveta i postignut je konsenzus i
medu stru¢njacima i medu donosiocima odluka da je kvalitet medu najznadajnijim dimenzijama i svojstvima zdravstvenog sistema.
Kvalitetna zdravstvena zastita je ona koja omogucava organizaciju resursa na najdelotvorniji nacin, kako bi se zadovoljile zdravstvene
potrebe pacijenta za prevencijom i leCenjem, na bezbedan nacin, bez nepotrebnih gubitaka i na visokom nivou njihovih zahteva.
Vizija stalnog unapredenja kvaliteta je dostizanje bezbedne i sigurne zdravstvene zastite koju zajednickim naporima razvijaju svi
klju¢ni akteri u zdravstvenom sistemu u interesu pacijenta. Najvedi izazov za stalno unapredenje kvaliteta zdravstvene zastite je
sistematski pristup njegovom merenju, putem pokazatelja kvaliteta. Pod pokazateljima kvaliteta podrazumevamo kvantitativane
pokazatelje koji se koriste za pradenje i evaluaciju kvaliteta nege i lecenja pacijenata, sticanje i obnovu znanja i vestina zaposlenih,
vodenje lista ¢ekanja, zadovoljstvo korisnika uslugama zdravstvene sluzbe, zadovoljstvo zaposlenih, kao i bezbednost pacijenata.

Kljucne reci: zdravstvena zastita; kvalitet zdravstvene zastite; indikatori kvaliteta; zadovoljstvo pacijenata; bezbednost pacijenata

uvoD

Kvalitet zdravstvene zastite je jedna od najvaznijih karakteri-
stika sistema zdravstvene zastite. Stalno unapredenje kvaliteta i
bezbednosti pacijenata je sastavni deo svakodnevnih aktivnosti
zdravstvenih radnika, zdravstvenih saradnika i svih drugih
zaposlenih u zdravstvenom sistemu [1]. Teznja da se obezbedi
kvalitetno lecenje i briga o pacijentu, kao i da se postigne naj-
povoljniji ishod po zdravlje pacijenta stara je koliko i lekarska
profesija. Medutim, organizovani napori na proceni i unapredenju
kvaliteta rada u sistemu zdravstvene zastite novijeg su datuma.
U oblasti kvaliteta zdravstvene zastite najve¢i doprinos krajem
sedamdesetih godina proslog veka dao je Avedis Donabedian, koji
je prvi uveo poredenje izmedu pruzene i o¢ekivane zdravstvene
zadtite na osnovu definisanih standarda kao merila.

Kvalitetna zdravstvena zastita je ona koja omogucava orga-
nizaciju resursa na najdelotvorniji nac¢in, kako bi se zadovoljile
zdravstvene potrebe korisnika za prevencijom i lecenjem, na
bezbedan nacin, bez nepotrebnih gubitaka i na visokom nivou
njihovih zahteva [1]. Zakon o zdravstvenoj zastiti, kao jedno
od osnovnih nacela na kojima je zasnovana zdravstvena zastita
u nasoj zemlji, definide: ,Nacelo stalnog unapredenja kvaliteta
zdravstvene zastite ostvaruje se merama i aktivnostima kojima
se u skladu sa savremenim dostignu¢ima medicinske nauke i
prakse povecavaju mogucénosti povoljnog ishoda i smanjivanja
rizika i drugih nezZeljenih posledica po zdravlje i zdravstveno
stanje pojedinca i zajednice u celini“ [2]. Osnovne komponente
stalnog unapredenja kvaliteta u zdravstvenoj zastiti su: usmere-
nost na korisnika, analiza procesa, razvoj tima za unapredenje
kvaliteta, jednostavne metode koje se koriste na sistematski
nacin da bi se analizirali problemi sa kvalitetom, primena plana,
implementacija promena, prikupljanje podataka, monitoring
i evaluacija.

Pod pokazateljem kvaliteta podrazumeva se kvantitativan
pokazatelj koji se koristi za pracenje i evaluaciju kvaliteta nege i
le¢enja pacijenata, kao i podrska aktivnostima zdravstvene zastite.
Oni obuhvataju i pokazatelje kvaliteta rada zdravstvenih ustano-
va u zavisnosti od vrste zdravstvene ustanove i delatnosti koju
obavljaju. Takode, prate se i pokazatelji kvaliteta koji se odnose
na rad komisije za unapredenje kvaliteta rada, sticanje i obnovu
znanja i ve$tina zaposlenih, vodenje lista ¢ekanja, bezbednost

pacijenata, zadovoljstvo korisnika uslugama zdravstvene sluzbe
i zadovoljstvo zaposlenih [3].

Zdravstvena ustanova prikuplja podatke za izra¢unavanje
pokazatelja kvaliteta, koje jedanput godi$nje preko nadleznog
zavoda za javno zdravlje dostavlja Institutu za javno zdravlje
Srbije ,,Dr Milan Jovanovi¢ Batut®.

Cilj rada je bio da se predstave osnovni pokazatelji kvaliteta
zdravstvene zastite u Srbiji.

POKAZATELJI KVALITETA U STOMATOLOSKO)
ZDRAVSTVENO]J ZASTITI

Ovi pokazatelji kvaliteta prate se u zdravstvenim ustanovama u
kojima se obavlja zdravstvena delatnost i u kojima se obezbeduju
i prevencija i lec¢enje u oblasti stomatoloske zdravstvene zastite,
u okviru sluzbe za stomatolosku zdravstvenu zastitu. Ustanove
zdravstvene zastite u kojima se prate pokazatelji kvaliteta su dom
zdravlja, zavod za stomatologiju, zavod za zdravstvenu zastitu
studenata i zavod za zdravstvenu zastitu radnika.
U stomatoloskoj zdravstvenoj zastiti definisano je deset
pokazatelja kvaliteta koji se prate u ovoj oblasti [3]:
1. procenat dece u sedmoj godini Zivota obuhvacene lokalnom
aplikacijom koncentrovanih fluorida
2.procenat dece u dvanaestoj godini Zivota obuhvacenih
lokalnom aplikacijom koncentrovanih fluorida
3.procenat dece u sedmoj godini Zivota sa svim zdravim
zubima
4. procenat dece u dvanaestoj godini Zivota sa svim zdravim
zubima
5. KEP kod dece u dvanaestoj godini Zivota
6. procenat dece kod kojih je na obaveznom sistematskom
pregledu u sedmom razredu osnovne skole utvrdeno pri-
sustvo nelecenih ortodontskih anomalija
7.procenat dece kod kojih je na obaveznom sistematskom
pregledu u tre¢em razredu srednje $kole utvrdeno prisustvo
nelecenih ortodontskih anomalija
8. procenat trudnica obuhvacenih preventivnim pregledom
9. procenat pacijenata starijih od 18 godina Zivota kod kojih
je konzervativno tretirana parodontopatija
10. procenat ponovljenih intervencija.



Pokazatelji kvaliteta stomatoloske zdravstvene zastite su u
skladu sa opstim i specifi¢nim ciljevima Nacionalnog programa
preventivne stomatoloske zdravstvene zastite [4].

Prema izvestaju o unapredenju kavaliteta rada u zdravstvenim
ustanovama iz 2016. godine, sve zdrave zube u sedmoj godini
Zivota ima 38,8% dece, a u dvanaestoj godini 37,6%. KEP kod dece
u dvanaestoj godini Zivota iznosi 2,15. Procenat dece u sedmoj
i dvanaestoj godini zivota obuhvacenih lokalnom aplikacijom
koncentrovanih fluorida je oko 90%. Tre¢ina trudnica (35,3%)
obuhvacena je preventivnim pregledom. Prisustvo ortodontskih
anomalija kod dece u sedmom razredu osnovne $kole (53,9%) i
tre¢em razredu srednje $kole (49,9%) izuzetno je visoko. Procenat
pacijenata starijih od 18 godina Zivota kod kojih je konzervativno
tretirana parodontopatija je 15,9%. Skoro svaki dvadeseti pacijent
(4,18%) ima potrebu za ponovljenom intervencijom [5].

ZADOVOLJSTVO KORISNIKA RADOM SLUZBE
STOMATOLOSKE ZDRAVSTVENE ZASTITE

Zadovoljstvo korisnika/pacijenta je opste opredeljenje pojedinca
prema svom ukupnom iskustvu o zdravstvu. Mera okrenutosti
prema zadovoljstvu pacijenata ogleda se u nac¢inu na koji se
sistem odnosi prema njihovim nemedicinskim o¢ekivanjima.
Misljenje pacijenata je od velikog znacaja za kvalitet [5].

Nacionalna ispitivanja zadovoljstva pacijenata putem upitnika
su najbolji nacin za prikupljanje povratnih informacija o iskustvu
velikog broja ljudi. Sprovodi se u ustanovama primarne, sekun-
darne i tercijarne zdravstvene zastite. Ove analize omogucavaju
procenu zadovoljstva za odredene populacione grupe pacijenata
u odnosu na pol, starost i vrstu/sluzbu zdravstvene ustanove.
Ponavljanjem istrazivanja omogucava se pracenje promena
tokom vremena u odnosu na karakteristike zdravstvenog sistema
i sprovede se kod nas od 2010. godine.

U stomatoloskoj zdravstvenoj zastiti ispitivanje se sprovodi
u ustanovama primarne zdravstvene zastite u sluzbi stomato-
loske zdravstvene zastite dece. Upitnik se sastoji od 19 pitanja
podeljenih u nekoliko setova i popunjava ga osoba koja je dovela
dete na pregled. Prva Cetiri pitanja odnose se na socijalnodemo-
grafske karakteristike pratilaca (pol, starost, nivo obrazovanja
i materijalno stanje). Ostala pitanja odnose se na stomatolosku
zdravstvenu zastitu pruzenu detetu (izbor stomatologa, nacin i
razlog promene izabranog stomatologa, broj poseta drzavnom i
privatnom stomatologu u poslednjih godinu dana i duzinu ¢ekanja
na pregled). Set pitanja se odnosi na sprovodenje zdravstveno-
vaspitnog rada (znacaj redovnih pregleda, redovna upotreba
fluora, pravilno odrzavanje oralne higijene, pravilna ishrana i
ortodonske nepravilnosti). Odredene karakteristike stomatoloske
sluzbe su definisane pitanjima o radnom vremenu, pregledu
vikendom, dostupnosti usluga deci sa posebnim potrebama,
dostupnosti kod hitnog stanja, duzini ¢ekanja pre posete ordi-
naciji, ljubaznosti osoblja na $alteru i postojanjem kutija/knjiga
za zalbe i primedbe. Poslednji set pitanja se odnosi na odredene
karakteristike izabranih decjih stomatologa (stomatolog daje
jasna objasnjenja o intervencijama, odvaja dovoljno vremena za
razgovor i upoznat je sa problemima i bolestima koje ima dete),
informacije o saradnji medu zdravstvenim radnicima i placanje
usluga (besplatno, participacija, puna cena) [6].

Zadovoljnih pacijenata (zadovoljan i veoma zadovoljan) u
sluzbi stomatoloske zdravstvene zastite dece je u 2016. godini
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bilo 83,2%, a srednja ocena opsteg zadovoljstva je 4,08 (raspon:
1-5) [5,7].

ZADOVOLJSTVO KORISNIKA USLUGAMA
ZDRAVSTVENE SLUZBE

Ovi pokazatelji odnose se na broj podnetih prigovora i prikazuju
se u Izvestaju o broju podnetih prigovora za izvestajni period
od jedne godine [5].

Zastitnika prava pacijenata u zdravstvenim ustanovama je
ukinuo Zakon o pravima pacijenata. Poslove savetnika za zastitu
prava pacijenata od decembra 2013. godine obavlja diplomirani
pravnik koji nije radnik zdravstvene ustanove [8]. Ovim je
eliminisan sukob interesa poslodavca, davaoca zdravstvenih
usluga, samog zastitnika prava i pacijenata.

Pacijent koji smatra da mu je uskrac¢eno pravo na zdrav-
stvenu zastitu, ili da mu je postupkom zdravstvenog radnika,
odnosno zdravstvenog saradnika, uskraceno neko od prava iz
oblasti zdravstvene zastite, ima pravo da podnese prigovor [8].
Prigovori po vrsti se odnose na kvalitet zdravstvenih usluga,
postupak zdravstvenih radnika i zdravstvenih saradnika, na¢in
naplacivanja zdravstvenih usluga, organizaciju zdravstvene sluz-
be, vreme ¢ekanja na zdravstvene usluge, refundacije nov¢anih
sredstava, prava pacijenata i drugo.

ZADOVOLJSTVO ZAPOSLENIH U DRZAVNIM
ZDRAVSTVENIM USTANOVAMA

Istrazivanje zadovoljstva zaposlenih u zdravstvenim ustanovama
sprovodi se od 2006. godine. Zadovoljstvo poslom je subjektivna
kategorija i predstavlja li¢nu percepciju zaposlenog u kojoj meri
su zadovoljena njegova ocekivanja od posla kojim se baviiima
znacajan uticaj na ¢itavu ustanovu.

Radna motivacija predstavlja jednu od bitnih pretpostavki
uspesnog rada i postizanja dobrih rezultata kako pojedinca, tako
i cele ustanove u kojoj radi. Sa aspekta rukovodioca/menadzera
motivisanost znaci da ¢e zaposleni biti ukljuceni, obavezni i posve-
¢eni celim bicem sebi samima, znanju, vetinama i sposobnostima,
poslu koji obavljaju sa ose¢anjem unutrasnjeg zadovoljstva [9].
Zarada i druge beneficije koje zaposleni dobijaju kao kompen-
zaciju za svoj rad povecavaju osecaj korisnosti na poslu. Sistemi
nagradivanja mogu biti individualni i grupni. Sistem stimulacije
i motivacije zaposlenih, pored materijalnih, treba da obuhvati i
nematerijalne podsticaje. Oni su brojni i uklju¢uju potrebe rasta i
razvoja pojedinca, profesionalno priznavanje sposobnosti, statusa,
ucestvovanje u postavljanju ciljeva i odlucivanju, samostalnost u
obavljanju zadataka i odgovornosti, definisanju poslova, saradnju
sa drugim institucijama, fleksibilno radno vreme, mogué¢nost
kontinuirane edukacije i druge.

Stres na radnom mestu jedan je od najvecih uzroka profesio-
nalnih bolesti i bolovanja u Evropi i u svetu. Prema zajednickom
izvestaju Evropske komisije i Medunarodne organizacije rada
iz 2010. godine, stres je na drugom mestu lestvice zdravstvenih
tegoba zaposlenih u Evropskoj uniji [10]. Zdravstvena struka
svrstana je u struku koja je vrlo podlozna stresu jer sa sobom
nosi visoku odgovornost prema ljudskom Zivotu i zdravlju i
izloZenosti specifi¢nim stresorima. Stresori u zdravstvenoj
sluzbi su brojni i prema raznim istrazivanjima pove¢anom
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morbiditetu od psihosomatskih bolesti i psihickih smetnji pri-
donose emocionalno iscrpljivanje zdravstvenih radnika, kontakt
s obolelima i njihovim porodicama, odgovornost pri donosenju
odluka, smenski i no¢ni rad i produzeno radno vreme [11, 12].
Rukovodioci u sluzbama i odeljenjima treba da identifikuju
mesta na kojima se stres narocito javlja u ve¢em intenzitetu po
zaposlene i prepoznaju osobe koje osecaju visok nivo stresa.
Odgovor na povecan nivo stresa na radnom mestu treba da
bude i na organizacionom nivou, $to je posao menadzmenta,
ali i preventivno delovanje na individualnom nivou pojedinca.
U istrazivanju zadovoljstva zaposlenih koristi se jedinstven
upitnik za sve zdravstvene ustanove koji obuhvata zaposlene rad-
nike svih profila. Upitnik se sastoji od 23 pitanja koja se odnose na
stavove ispitanika o opremi, meduljudskim odnosima, vremenu,
mogucnosti profesionalnog razvoja, finansijskoj nadoknadi, saradnji
sa kolegama, pretpostavljenima, pacijentima, izloZenosti stresu i
pritisku na poslu i o planovima za promenu posla. Poslednji deo
upitnika se odnosi na sugestije, primedbe i predloge zaposlenih
radi unapredenja kvaliteta rada i zadovoljstva zaposlenih [13].

I1ZVESTA) O RADU KOMISIJE ZA UNAPREDENJE
KVALITETA RADA

Sumarni izvestaj o radu Komisije za unapredenje kvaliteta rada
predstavlja pokazatelj kvaliteta rada Komisije za unapredenje
kvaliteta rada zdravstvene ustanove koji zbirno i sveobuhavatno
prikazuje ostvarene rezultate preduzetih aktivnosti na unapre-
denju kvaliteta zdravstvene zastite i rada zdravstvene ustanove
u periodu od jedne godine [5].

Prvi deo izvestaja se odnosi na domene kvaliteta rada Komisije
za unapredenje kvaliteta rada (godi$nji program provere kvaliteta
stru¢nog rada i integrisani plan stalnog unapredenja kvaliteta u
zdravstvenoj ustanovi, broj sprovedenih vanrednih provera kvaliteta
stru¢nog rada, broj podnetih prigovora pacijenata itd.). Drugi deo
se odnosi na domene kvaliteta rada koji pripadaju pokazateljima
zadovoljstva pacijenata. Izvestaj sadrzi i podatke o obavljenim
istrazivanjima o zadovoljstvu korisnika uslugama zdravstvene
sluzbe i zadovoljstvu zaposlenih u zdravstvenoj ustanovi, kao i
uradene analize rezultata ovih istrazivanja. Poslednji deo izvestaja
se odnosi na ostvarene rezultate u odnosu na Integrisani plan
stalnog unapredenja kvaliteta rada zdravstvenih ustanova.

BEZBEDNOST PACIJENATA

Oko definisanja bezbednosti pacijenta postoji saglasnost da je to
»identifikacija, analiza i korekcija rizi¢nih dogadaja, sa ciljem da
se zdravstvena zastita u¢ini bezbednijom i da se rizici po zdravlje
pacijenta svedu na minimum® [1]. Pri tome se prepoznaje da
su nezeljeni dogadaji kumulativni rezultat uzroka, a retko su
posledica individualnih propusta. Bezbednost podrazumeva da
se radi o stvaranju takvog sistema zdravstvene zastite u kome
je bezbednost pacijenta primarna, a moguca opasnost da se
naudi pacijentu tokom dijagnostickih ili terapijskih procedura
svedena na najmanju meru.

S obzirom na to da greske pocinjene tokom le¢enja pogadaju
svakog desetog pacijenta, Svetska zdravstvena organizacija

ustanovila je smernice za smanjenje tih gresaka, s ciljem da se
smanje Stete vezane za leCenje pacijenata Sirom sveta. Smernice
se izmedu ostalog odnose i na usaglasavanje imena lekova, iden-
tifikaciju pacijenata, komunikaciju tokom transfera pacijenata
i bolju higijenu ruku.

Agencija za akreditaciju zdravstvenih ustanova Srbije (AZUS)
ima znacajnu ulogu u uspostavljanju sistema bezbednosti pacije-
nata u okviru naseg zdravstvenog sistema. Strategija za bezbednost
pacijenata AZUS se primenjuje od 2010. godine i sprovodi se
u ustanovama na svim nivoima zdravstvene zastite. Strategija
predlaze inicijalni pristup vezan za bezbednost pacijenata u okviru
koga je definisano pet klju¢nih ciljeva za bezbednost pacijenata.
Inicijalni ciljevi za bezbednost pacijenata su: procedure u hirur-
giji vezane za bezbednost, svodenje na minimum mogu¢nosti
nastanka infekcija u ustanovama, bezbedno rukovanje lekovima,
nega i leCenje ,pravog“ pacijenta i eliminisanje/svodenje na
minimum neZeljenih dogadaja [14, 15, 16].

STICANJE | OBNOVA ZNANJA | VESTINA

Od uspesne obnove znanja zdravstvenih radnika i zdravstve-
nih saradnika u svim vrstama zdravstvenih ustanova putem
kontinuirane medicinske edukacije, koja predstavlja i uslov
za licenciranje, u velikoj meri zavisi uspesna i pravovremena
zdravstvena usluga.
Pokazatelji kvaliteta koji se odnose na sticanje i obnovu znanja
i vestina zaposlenih su [5]:
1. postojanje plana edukacije za sve zaposlene u zdravstvenoj
ustanovi
2.broj radionica, edukativnih skupova i seminara odrzanih
u zdravstvenoj ustanovi
3. procenat osoba koje su bar jednom o trosku ustanove poha-
dale kurs, seminar ili u¢estvovale na kongresu ili struénom
sastanku iz oblasti koja je relevantna za njihov stru¢ni rad
4.broj akreditovanih programa kontinuirane medicinske
edukacije od strane Zdravstvenog saveta Srbije, a ¢iji su
nosioci (predavaci) zaposleni u zdravstvenoj ustanovi.

ZAKLJUCAK

»Kvalitet je posao svih“ slogan je koji se u zdravstvenom sistemu
Cesto koristi i kojim se naglaSava da obaveza stalnog unaprede-
nja kvaliteta nije samo obaveza pojedinaca, posebnih komisija,
zdravstvenih ustanova i institucija ve¢ treba da bude osnova
sveukupnog pruzanja zdravstvene zastite pacijentima. Proces
unapredenja kvaliteta odvija se u viSe etapa i identican je procesu
koji postoji u klinickoj praksi - dijagnostikuje se uzrok loseg
kvaliteta uz pomo¢ pokazatelja kvaliteta zdravstvene zastite, a
zatim se testiraju intervencije koje mogu dovesti do njegovog
poboljsanja. Kvalitet u stomatoloskoj zdravstvenoj zastiti treba da
obezbedi da pacijent bude blagovremeno primljen i delotvorno
lecen koris$¢enjem savremenih stomatoloskih materijala od
strane kompetentnog stomatologa, pri ¢emu su neprijatnosti
za pacijenta svedene na najmanju mogucu meru. Obaveza je i
stomatoloskih sluzbi i pacijenata da zajednicki rade na dostizanju
$to kvalitetnije stomatoloske zdravstvene zastite.
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Da li ste pazljivo citali radove?

Uticaj oralnog zdravlja je proveravan na:
a) nutritivni status

b) maligna oboljenja

c) sistemska oboljenja

Oralno zdravlje starih osoba:

a) ima znadajan uticaj na nutritivni status

b) nema znacajan uticaj na nutritivni status

¢) samo ponekad ima uticaj na nutritivni status

Indeks znacajnog karijesa kod dece na podrucju opstine
Podgorica je iznosio:

a) 5,4

b) 8,3

)91

Oralnohigijenske navike trudnica su proveravane kod:
a) 150 porodilja
b) 180 porodilja
¢) 198 porodilja

Legure NiTi sa osobinom pamcenja oblika se najcesce
koriste:

a) u ortodonciji i endodonciji

b) u protetici i hirurgiji

¢) u de¢joj stomatologiji

Superelasti¢nost je vazna osobina NiTi legure?
a) Da

b) Ne

¢) Samo u izuzetnim slucajevima

Poredenjem pruzene i o¢ekivane zdravstvene zastite na

osnovu definisanih standarda je:

a) ostvaren veliki doprinos u kvalitetu zdravstvene zastite

b) ostvaren neznatan doprinos u kvalitetu zdravstvene
zadtite

¢) ostvaren mali doprinos u kvalitetu zdravstvene zastite

Povezanost oralnog zdravlja i nutritivnog statusa je
utvrdivana kod:

a) dece

b) adolescenata

c) starijih osoba

10.

11.

12.

13.

14.

16.

. Istrazivanje povezanosti oralnog zdravlja i nutritivnog

statusa je realizovano:
a) 2015. godine
b) 2017. godine
c) 2018. godine

Na podru¢ju opstine Podgorica najmanje jedan zub sa
zalivenim fisurama je imalo:

a) 12,3% dece

b) 15,3% dece

c) 18,3% dece

Stavovi i ponasanja trudnica u odnosu na stru¢nu spremu
analizirani su na osnovu:

a) anonimne ankete

b) organizovanih stru¢nih radionica

c) organizovanih kurseva

Da je karijes zuba oboljenje koje se ne moze spreciti smatra:
a) 15% trudnica

b) 20% trudnica

¢) 29,6% trudnica

Srednja R faza izmedu mortenzitne i austenitne faze se
moze pojaviti kao rezultat romboedarnog izobli¢enja:
a) kubne faze

b) ortorombicne faze

¢) monoklinicke faze

Izvestaj iz 2016. godine ukazuje da u sedmoj godini sve
zdrave zube ima:

a) 20% dece

b) 25% dece

c) 38,8% dece

. Nutritivni status je evaluiran:

a) upitnikom
b) testom
¢) klinickom proverom

Losiji oralni status su imali ispitanici:
a) sa malnutricijom

b) bez malnutricije

¢) zdrave osobe
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17.

18.

19.

20.

2L

22.

23.

24.

25.

26.

27.

Procenat dece sa obolelim zubima na podrudju opstine
Podgorica je iznosio:

a) 70%

b) 80,3%

c) 85,3%

Krvarenje desni kod trudnica je uoceno:
a) kod 40,1% trudnica
b) kod 60,1% trudnica
¢) kod 67,1% trudnica

Nivo zdravstevne prosvecenosti trudnica na podrucju
Republike Srpske (BiH) je:

a) nizak

b) visok

¢) relativno visok

Martenzitna transformacija NiTi legure je:
a) trenutni proces kristalisanja bez difuzije
b) proces koji traje nekoliko sati

c) proces koji traje nekoliko minuta

Kvalitet zdravstvene zastite je znacajno unapreden:
a) Sezdesetih godina proslog veka

b) sedamdesetih godina proslog veka

c) osamdesetih godina pro$log veka

Ispitivanje povezanosti oralnog zdravlja sa malnutricijom
je obuhvatilo:

a) 120 ispitanika gerontoloskog centra

b) 146 ispitanika gerontoloskog centra

c) 166 ispitanika gerontoloskog centra

Broj zuba koji je nedostajao uticao je na samoprocenu
zdravlja?

a) Da

b) Ne

¢) Ponekad

U strukturi KEP-a kod dece na podruéju opstine
Podgorica dominirala je:

a) velika prevencija karijesa kod dece

b) mala prevencija karijesa kod dece

c) neznatna prevencija karijesa kod dece

U toku trudnoce stomatologa je posetilo:

a) 34,3% trudnica

b) 54,1% trudnica

¢) 60,2% trudnica

Osobina pam¢enja oblika NiTi legure bazira se na
ekvatomskom odnosu:

a) NiTi Ti

b) NiTiu Fe

c) NiTiu Ag

Glavna prednost NiTi SMA legure u endodonciji je:
a) visoka fleksibilnost

b) visoka krtost

c) visoka otpornost na lom

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Pokazatelji kvaliteta stomatoloske zdravstvene zastite su:

a) u skladu sa ciljevima Nacionalnog programa
preventivne zastite

b) posebno definisani

¢) samo ponekad usaglaseni sa Nacionalnim programom

Povezanost oralnog zdravlja i nutritivnog statusa je
proveravana kod:

a) 300 osoba koje Zive sa porodicom

b) 400 osoba koje Zive sa porodicom

¢) 500 osoba koje zive sa porodicom

Procena stanja mle¢nih zuba je proveravana:
a) na podrudju ops$tine Podgorica

b) na podruéju opstine Budva

¢) na podrudju opstine Bar

Na podru¢ju opstine Podgorica uocena je:
a) velika prevencija karijesa kod dece

b) mala prevencija karijesa kod dece

¢) neznatna prevencija karijesa kod dece

Samo Cetkicu i pastu u odrzavanju oralne higijene
koristilo je:

a) 25,3% trudnica

b) 30,1% trudnica

¢) 39,8% trudnica

Tokom trudnoce je neophodno obaviti redovan
stomatoloski pregled?

a) Da

b) Ne

¢) Samo izuzetno

NiTi Zica se moze deformisati:

a) dvadeset puta viSe od Zice nerdajuceg Celika
b) trideset puta viSe od Zice nerdajuceg celika
c) Cetrdeset puta viSe od Zice nerdajuceg Celika

Pokazatelje kvaliteta zdravstvene zastite ¢ini:
a) osam osnovnih principa
b) devet osnovnih principa
¢) deset osnovnih principa

Dentalni status kod osoba sa analizom nutritivnog statusa
je procenjivan:

a) klini¢kim pregledom

b) samo anamnezom

c) rendgenoloski

Stanje mle¢nih zuba je analizirano kod dece uzrasta:
a) tri godine

b) pet godina

c) Sest godina

Prosec¢an broj obolelih mle¢nih zuba po ispitaniku je
iznosio:

a) 3,1 zub

b) 4,0 zuba

¢) 4,9 zuba



39.

40.

41.

42.

43.

44.

Pojacana zdravstvena zastita kod trudnica je:
a) neophodna

b) bez velikog znacaja

c) bez efekta na oralna oboljenja

Tokom trudnoce ginekolog nije savetovao trudnice da
posete stomatologa u:

a) 50,3% slucajeva

b) 60,1% slucajeva

¢) 69,7% slucajeva

Martenzitna faza NiTi legure je:
a) kubna

b) ortorombi¢na

¢) monoklinicka

Sticanje novih znanja je vazan:
a) kvalitativan pokazatelj

b) kvantitativan pokazatelj

¢) vrednosni pokazatelj

Dentalni status kod osoba sa analizom nutritivnog statusa
je podrazumevao utvrdivanje:

a) samo bezubosti

b) samo krezubosti

¢) i bezubosti i krezubosti

Ispitivanje stanja zdravlja mle¢nih zuba je obuhvatilo:
a) 150 dece
b) 203 dece
¢) 305 dece

45.

46.

47.

48.

49.

50.
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Pregled zuba dece sa mle¢nim zubima je realizovao:
a) jedan stomatolog

b) dva stomatologa

c) tri stomatologa

Stepen oralnozdravstvene prosvecenosti trudnica je
proveravan:

a) na podrudju Republike Srpske

b) na podrugju opstine Foca

¢) na podrucju opstine Banja Luka

Da su zubi trudnica podlozniji karijesu smatra:
a) 60% trudnica

b) 70% trudnica

¢) 80,8% trudnica

Austenitna faza NiTi legure je:
a) kubna

b) ortorombic¢na

¢) monoklinicka

Kvalitet je jedna od najznacajnijih dimenzija zdravstvenog
sistema?

a) Da

b) Ne

¢) Samo u izuzetnim slucajevima

Najveci izazov za stalno unapredenje kvaliteta
zdravstvene zastite je:

a) sistemski pristup

b) odgovoran pristup

c) pristup svakoj situaciji na identi¢an nacin

Odgovore slati na email adresu Urednistva casopisa ,,Stomatoloski glasnik Srbije“ ili na adresu Stomatoloske
komore Srbije (Uzun Mirkova 3/3). Ta¢ni odgovori na pitanja ce se vrednovati u skladu s Pravilnikom
o kontinuiranoj medicinskoj edukaciji zdravstvenih radnika.
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Uputstvo autorima za pripremu rada

Stomatoloski glasnik Srbije je ¢asopis Srpskog lekar-
skog drustva osnovan 1953. godine. Casopis objavljuje:
originalne naucne i stru¢ne radove, prikaze iz prakse, pre-
gledne radove, saopstenja, istoriografske radove, prikaze
knjiga, komentare i pisma uredni$tvu, drustvenu hroniku.

Svi rukopisi se podvrgavaju recenziji. Radove recenziraju
dva anonimna struc¢njaka i, ukoliko je potrebno, statisti-
¢ar. Kona¢nu odluku o prihvatanju rada za $tampu do-
nosi glavni i odgovorni urednik. Autori se obavestavaju
o prijemu ili odbijanju rada najkasnije osam nedelja od
podnosenja rukopisa.

Za objavljene radove se ne isplacuje honorar, a autorska
prava se prenose na izdavaca. Rukopisi i prilozi se ne vra-
¢aju. Za reprodukciju ili ponovno objavljivanje nekog
segmenta rada publikovanog u ,Stomatoloskom glasni-
ku Srbije“ neophodna je saglasnost izdavaca.

Radovi se Stampaju na engleskom i srpskom jeziku.

Opsta uputstva Tekst rada treba da bude otkucan u pro-
gramu za obradu teksta Word, sa dvostrukim proredom,
iskljucivo fontom Times New Roman i veli¢inom slova 12
pt. Sve margine treba podesiti na 25 mm, veli¢inu stranice
na A4 format, a tekst kucati s levim poravnanjem i uvla-
¢enjem svakog pasusa za 10 mm, bez deljenja re¢i. Ako se
u tekstu koriste specijalni znaci (simboli), koristiti font
Symbol. Podaci o kori$¢enoj literaturi u tekstu oznacavaju
se arapskim brojevima u uglastim zagradama - npr. [1,
2],1 to redosledom kojim se pojavljuju u tekstu. Strani-
ce se numeris$u redom u okviru donje margine, pocev od
naslovne strane.

Naslovna strana Na posebnoj, prvoj strani rukopisa treba
navesti sledece: naslov rada bez skracenica, puna imena
i prezimena autora bez titula, zvani¢an naziv ustanova u
kojima autori rade, mesto i drzavu; na dnu stranice nave-
sti ime i prezime, adresu za kontakt, broj telefona i e-mail
adresu autora zaduzenog za korespondenciju.

Kratak sadrzaj i klju¢ne reci Druga strana treba da sadr-
Zi kratak sadrzaj rada obima 100-250 re¢i. Kratak sadrzaj
originalnog rada treba strukturirati na sledece delove: Uvod
(u okviru kojeg se navodi cilj rada), Materijal i metode rada,
Rezultati i Zaklju¢ak. Navode se najvazniji rezultati, nume-
ricke vrednosti, statisticke analize i nivo znacajnosti. Ispod
kratkog sadrzaja navesti od tri do $est klju¢nih reci. U izbo-
ru klju¢nih reci koristiti Medical Subject Headings — MeSH
(http://www.nlm.nih.gov/mesh).

Struktura rada Originalni rad treba da sadrzi sledece
podnaslove: Uvod (sa ciljem rada), Materijal i metode ra-
da, Rezultati, Diskusija, Zakljuc¢ak i Literatura. Prikaz iz
prakse ¢ine: Uvod, Prikaz bolesnika, Diskusija i Literatu-
ra. Ne treba koristiti imena bolesnika, inicijale ili brojeve
istorija bolesti. Pregledni i informativni rad ¢ine Uvod,
odgovarajuci podnaslovi, Zakljucak i Literatura. Pregledni
rad mogu objaviti samo autori koji su izuzetno uspesni u
oblasti kojom se bave i koji navedu najmanje pet autocita-
ta radova publikovanih u ¢asopisima s recenzijom.

Tekst rukopisa Koristiti kratke i jasne recenice, bez stra-
nih re¢ii neadekvatnih pojmova iz prevoda iz strane lite-
rature. Za nazive lekova koristiti genericka imena. Skrace-
nice koristiti samo kada je to neophodno, a ne koristiti ih
u naslovu. Za svaku skracenicu pun termin treba navesti
pri prvom pojavljivanju u tekstu, sem ako to nije stan-
dardna jedinica mere. Decimalne brojeve u engleskom
tekstu pisati sa tackom, a u srpskom sa zarezom. Kad god
je to moguce, broj zaokruziti na jednu decimalu. Sve re-
zultate hematoloskih, klinickih i biohemijskih merenja
navoditi u metrickom sistemu prema Medunarodnom
sistemu jedinica (SI).

Obim rukopisa Celokupni rukopis rada - koji ¢ine na-
slovna strana, kratak sadrzaj, tekst rada, spisak literature,
svi prilozi, potpisi za njih i legenda (tabele, slike, grafikoni,
sheme, crtezi) — mora iznositi za pregledni rad do 7.000
reci, za originalni rad do 5.000 reci, a za informativni rad
i prikaz iz prakse do 3.000 reci. Provera broja reci u doku-
mentu moze se izvrsiti kroz podmeni Tools—-Word Count
ili File-Properties—Statistics.

Tabele Tabele se oznacavaju arapskim brojevima prema
redosledu navodenja u tekstu, a moraju biti uradene u
programu Word, kroz meni Table-Insert-Table, uz defi-
nisanje ta¢tnog broja kolona i redova koji ¢e ¢initi mrezu
tabele. Kori$¢ene skracenice u tabeli treba objasniti u le-
gendi ispod tabele.

Grafikoni Grafikoni treba da budu uradeni i dostavljeni
u programu Excel, da bi se videle pratece vrednosti ras-
poredene po Celijama.

Slike Slike se oznacavaju arapskim brojevima prema re-
dosledu navodenja u tekstu. Primaju se iskljucivo digi-
talne fotografije (crno-bele ili u boji) rezolucije 300 dpi i
formata zapisa .tiff ili .jpg. Ukoliko autori ne poseduju ili
nisu u mogu¢nosti da dostave digitalne fotografije, onda
originalne slike treba skenirati kao Grayscale (ili u boji) u
rezoluciji 300 dpi i snimiti ih u originalnoj velicini.



Sheme Sheme crtati i dostaviti u programu CorelDraw ili
Adobe Illustrator. Podatke u shemi kucati fontom Times
New Roman i veli¢inom slova 10 pt.

Zahvalnica Navesti sve one koji su doprineli stvaranju
rada, ali ne ispunjavaju merila autorstva. Finansijska i ma-
terijalna pomo¢ u obliku sponzorstva, stipendija, poklona,
opreme, lekova, materijala i drugog takode treba da bude
navedena.

Literatura Spisak referenci je odgovornost autora, a
citirani ¢lanci treba da budu lako pristupacni ¢itaocima
Casopisa. Stoga uz svaku referencu obavezno treba navesti
DOI broj ¢lanka (jedinstvenu nisku karaktera koja mu je
dodeljena) i PMID broj ukoliko je ¢lanak indeksiran u
bazi PubMed/MEDLINE.

Reference numerisane arapskim brojevima navoditi pre-
ma redosledu citiranja u tekstu. Broj referenci u original-
nim radovima ne bi trebalo da bude vedi od 30, osim kod
preglednih i informativnih radova, gde broj referenci nije
ogranicen. Izbegavati kori$¢enje apstrakta kao referen-
ce, a apstrakte starije od dve godine ne citirati. Reference
¢lanaka koji su prihvaceni za Stampu treba oznaciti kao
»u Stampi® (in press) i priloziti dokaz o prihvatanju rada.

Reference se citiraju prema Vankuverskom stilu (jednoo-
braznim zahtevima za rukopise koji se predaju biomedi-
cinskim ¢asopisima), koji je uspostavio Medunarodni ko-
mitet urednika medicinskih ¢asopisa (http://www.icmje.
org), ¢iji format koriste U.S. National Library of Medicine
i baze nau¢nih publikacija. Primeri navodenja publikacija
(¢lanaka, knjiga, monografija, elektronskog, neobjavljenog
i drugog objavljenog materijala) mogu se nadi na inter-
net-stranici http://www.nlm.nih.gov/bsd/uniform_requi-
rements.html.
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Propratno pismo Uz rukopis obavezno priloziti pismo
koje su potpisali svi autori, a koje treba da sadrzi: izjavu
da rad prethodno nije publikovan i da nije istovremeno
podnet za objavljivanje u drugom casopisu, te izjavu da
su rukopis prod¢itali i odobrili svi autori koji ispunjavaju
merila autorstva.

Autorstvo Autorstvo se zasniva na bitnom doprinosu
koncepciji rada, dobijanju rezultata ili analizi i tumace-
nju rezultata, planiranju rukopisa ili njegovoj kriti¢koj
reviziji od znatnog intelektualnog znacaja, te doprinosu
u zavr$nom doterivanju verzije rukopisa koji se pripre-
ma za $tampanje. Finansiranje, sakupljanje podataka ili
generalno nadgledanje istrazivacke grupe sami po sebi
ne mogu opravdati autorstvo.

Slanje rukopisa Rukopis rada i svi prilozi uz rad mogu se
dostaviti imejlom (stomglas@bvcom.net), preporu¢enom
posiljkom ili li¢no, dolaskom u Urednistvo. Ukoliko se rad
$alje postom ili donosi u Urednistvo, rukopis se dostavlja
ods$tampan u dva primerka i narezan na CD (snimljeni
materijal treba da je istovetan onom na papiru).

Vazna napomena Svi autori i koautori radova moraju biti
¢lanovi Srpskog lekarskog drustva i pretplatnici na ¢asopis
za godinu u kojoj predaju rad za publikovanje.

Adresa:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Stomatoloski glasnik Srbije®
UL kraljice Natalije 1

11000 Beograd

Srbija

Telefon: +381 (0)11 409 27 76
E-mail: stomglas@bvcom.net
Internet-adresa: http://www.stomglas.org.rs
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Instructions for Authors

Serbian Dental Journal is the journal of the Serbian
Medical Society, founded in 1953. The journal publishes
original scientific and professional papers, case reports,
review articles, preliminary research reports, historical
papers, book review, comments and letters to the Editor,
social chronicle.

All manuscripts are peer-reviewed. Manuscripts are re-
viewed by two anonymous referees and, if necessary, a
statistician. The final decision on paper acceptance for
publishing is made by the Editor-in-Chief. Authors are
informed of acceptance or rejection of the paper within
eight weeks after manuscript submission.

Copyright is transferred from the author(s) to the pub-
lisher upon paper acceptance and no fees are paid for
papers to be published. Manuscripts are not returned to
the author. For any reproduction and repeated publish-
ing of part or the whole paper, written consent from the
publisher is requested.

The journal is published in English and Serbian.

General instructions The manuscript should be typed
in MS Word, with double line spacing, only in Times New
Roman font and letters size 12 pt. Page margins should be
25 mm, page size set to A4 format, and text typed aligned
left with paragraph indentations of 10 mm. Words should
not be hyphenated. If special symbols are used in the text,
preferred font is Symbol. References should be marked
with Arabic numbers in brackets, e.g. [1,2], in the order of
appearance in the text. Page numbers should be inserted
at the bottom of the page, starting from the title page.

Title page The first page should contain: the title of the
paper without abbreviations, authors’ names without
professional titles, authors’ affiliations; the exact postal
address of the corresponding author, telephone number
and e-mail address must be given at the bottom of the
title page.

Summary and keywords The second page should con-
tain a structured summary of the paper with Introduc-
tion (with the aim), Material and Methods, Results and
Conclusion with up to 250 words. Each of these segments
should be written as a new paragraph with bold subtitles.
Only the most important results should be indicated with
the statistical level of significance. Following summary it
is reccommended to list 3 to 6 keywords related to the pa-
per. Keywords should be chosen according to the Medical
Subject Headings — MeSH (http://www.nlm.nih.gov/mesh).

Structure of the manuscript Original paper should have
the following subheadings: Introduction (with the aim),
Material and Methods, Results, Discussion, Conclusion
and References. Case report should contain: Introduction,
Case Report, Discussion, Conclusion and References. No
patients’ names, initials or record numbers should be in-
dicated. Review and informative article consists of Intro-
duction, subheadings, Conclusion and References. Only
distinguished authors with at least five citations of their
published papers are eligible to publish review articles.

Text of the manuscript Text should be written in short
and clear sentences, avoiding foreign language words and
inadequate terms and interpretation from the literature.
Medications should be indicated by their generic names.
For each abbreviation, full term should be indicated when
first mentioned in the text, except for standard measur-
ing units. Decimals should be separated with a comma
in Serbian, and with a dot in English. Numbers should be
approximated to one decimal place. All results of hema-
tological, clinical and biochemical measurements should
be quoted in the metrical system according to the Inter-
national Unit System (SI).

Length of the manuscript The entire manuscript (title
page, summary, the whole text, list of references, all enclo-
sures including captions and legends) should not exceed
7,000 words for a review article, 5,000 words for an origi-
nal paper, and 3,000 words for an informative article and
case report. The number of words can be checked in MS
Word using Tools—Word Count or File-Properties—Sta-
tistics options.

Tables Tables should be marked in Arabic numbers in the
order of appearance in the text, and should be prepared
in MS Word using Table-Insert-Table, with clearly de-
fined number of columns and rows. Abbreviations used
in a table should be explained in the legend under the
table.

Graphs Graphs should be prepared in MS Excel, in order
to maintain a clear view of all values within the cells.

Photographs Photographs should be marked in Arabic
numbers in the order of appearance in the text. Only
original digital photographs (black-and-white or color),
resolution of 300 dpi, and .tiff or .jpg format, are accept-
able. If authors do not posses or are not able to provide
digital photographs, then the original photos should be
scanned as Grayscale (or RGB color) with resolution of
300 dpi, and saved in original size.



Schemes Schemes should be drawn in CorelDraw or Ado-
be Illustrator programmes. The text in the scheme should
be typed in Times New Roman, font size 10 pt.

Acknowledgment All contributors to the paper who are
not named as authors should be acknowledged. Financial
and other material support, like sponsorship, grants, gifts,
medical supplies, etc., should also be mentioned.

References The reference list is the responsibility of the
authors. Cited articles should be readily accessible to the
journals readership. Therefore, following each reference,
its DOI number and PMID number (if the article is in-
dexed for MEDLINE/PubMed) should be typed.

References must be marked in Arabic numbers and cited
in the order of appearance in the text. The number of
references should not exceed 30, except in review and
informative articles, when no limits are established. The
use of abstracts as references should be avoided and an
abstract more than two years old should not be quoted by
any means. When citing accepted papers, these should be
indicated as “in press” and a proof of acceptance should
be provided.

References are cited according to the Vancouver style
(Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Exam-
ples of citing publications (journal articles, books and
other monographs, electronic, unpublished and other
published material) could be found on the web site http://
www.nlm.nih.gov/bsd/uniform_requirements.html.
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Cover letter A cover letter should be signed by all authors
and with the following content: written consent that the
paper was not previously published and is not simulta-
neously submitted to publication in other journals, and
written consent that the paper was reviewed and approved
by all other co-authors.

Authorship Authorship is based only on: crucial contri-
bution to the article conception, obtaining of results or
analysis and interpretation of results; design of the manu-
script or its critical review of significant intellectual value;
final revision of the manuscript being prepared for publi-
cation. Funding, collection of data or general supervision
of the research group alone cannot justify authorship.

Submission Manuscript and all enclosures can be sent by
e-mail (stomglas@bvcom.net). If sent by registered mail
or delivered in person at the Editorial Office in Belgrade,
it should contain two printed copies and a CD with the
version identical to that on paper.

Important notice All authors and co-authors must be
members of the Serbian Medical Society and subscrib-
ers to the journal for the year in which the manuscript is
being submitted.
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