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Sazetak

Svrha: Zeljelo se ispitati koliki je indeks parodontne bolesti kod pacijenata upucenih na Odjel ne-
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urokirurgije te njegova povezanost s ¢es¢im sistemskim bolestima medu odraslim vanjskim pa-

cijentima u Grckoj. Materijal i metode: Analizirana populacija sastojala se od 728 vanjskih paci-
jenata — 340 muskaraca i 388 Zena u dobi od 40 do 70 godina. Svi su klini¢ki pregledani i ispunili
su zdravstveni upitnik. Ti su podatci rasclanjeni visestrukom logistickom regresijskom analizom
za procjenu mogucih poveznica izmedu sistemskih bolesti kao neovisnih varijabli, a kao povezni-
ca ovisnih varijabli analizirani su parodontni dZzepovi od pet milimetara i vise, blagi do umjereni
gubitak klinickog pri¢vrstka, krvarenje ili nekrvarenje nakon sondiranja te vidljive zubne nasla-
ge. Rezultati: Dubina parodontnih dZzepova bila je znacajno i pozitivno povezana s respiratornim
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alergijama (P<0,001) i secernom bole3¢u (P<0,001), te reumatoidnim artritisom (P=0,048). Krva-
renje nakon sondiranja takoder je bilo povezano s respiratornim alergijama (P=0,009), kardiova-

skularnim bolestima (P<0,001) i dijabetesom (P<0,001), a zna¢ajno negativno s hipertenzijom
(P<0,001). Zubne naslage bile su pozitivno povezane s reumatoidnim artritisom (P=0,048). Za-
klju¢ak: Pronadena je velika povezanost indeksa parodontnih bolesti, poput dubine sondiranja,
gubitka klinickog pricvrstka te zubnih naslaga i sistemskih bolesti, poput kardiovaskularnih i res-

piratornih, dijabetesa i reumatoidnog artritisa.

Kljuéne rijeci

parodontalni dZzep; parodontalni
pricvrstak, gubital; zubni plak;
preosjetljivost; diabetes mellitus; artritis,
reumatoidni; kardiovaskularne bolesti

Uvod

U mnogim dosadasnjim istraZivanjima proucavala se
moguca uloga parodontnih bolesti kao uzro¢nih rizi¢nih
¢imbenika sistemskih bolesti ili poremecaja, ukljucujudi
kardiovaskularne i respiratorne bolesti, hipertenziju, $ecer-
nu bolest, reumatoidni artritis, respiratorne alergije, endo-
krine poremecaje, nezeljene ishode trudnoda, osteoporozu,
Sjoergenov sindrom, gojaznost i menopauzu (1-7). Fowler
i njegovi suradnici (8) ustanovili su da odnos izmedu nekih
nabrojenih entiteta moze biti dvostran te da parodontna bo-
lest ukljucuje i lokalni i sistemski upalni odgovor domacina.
U dosada$njim istrazivanjima istaknuta je velika povezanost
izmedu indeksa parodontnih bolesti i kardiovaskularnih bo-
lesti, posebice ateroskleroze, koronarnih bolesti srca i sréa-
nog udara (4,9-16), a u samo nekoliko studija nije istaknuta
povezanost izmedu tih patoloskih stanja (17,18). Poveza-
nost izmedu indeksa parodontnih bolesti i dijabetesa potvr-
dena je u prijasnjim istrazivanjima (1,2,4,8,15-17,19-25) te
se smatra obostranom — diabetes mellitus rizi¢an je ¢imbe-
nik za parodontitis, a parodontitis je mogu¢i uzrok dijabe-

tesa (4,20).

Introduction

Many previous studies investigated a possible role for
periodontal disease as a causative or risk factor for systemic
diseases or disorders including cardiovascular disease, respira-
tory diseases, hypertension, diabetes mellitus, rheumatoid ar-
thritis, respiratory allergy, endocrine disorders, adverse preg-
nancy outcomes, osteoporosis, Sjogren’s syndrome, obesity
and menopause (1-7). Fowler et al. (8) found that the rela-
tionship between some of these entities may be bidirectional
and that periodontal disease involves both a local and a sys-
temic host inflammarory response. A significant association
between periodontal disease indices and presence of cardio-
vascular diseases, mainly atherosclerosis, coronary heart dis-
case and stroke has been reported in earlier studies (4,9-16)
while few studies have shown no associations between these
pathological conditions (17,18). Associations between peri-
odontal disease indices and the presence of diabetes mellitus
has also been recorded in previous reports (1,2,4,8,15-17,
19-25) and this association is considered to be bidirectional:
diabetes as a risk factor for periodontitis and periodontitis as

a possible factor for diabetes (4,26).
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U ostalim epidemioloskim izvjestajima istaknuta je po-
zitivna korelacija izmedu indeksa parodontne bolesti i rizi-
ka od respiratornih bolesti, uglavnom kroni¢ne opstruktivne
pulpmonalne bolesti, iako je u istrazivanjima ta povezanost
¢udna, pa ¢ak i kontradiktorna. U nekima od spomenutih
istrazivanja, temeljenih na indeksima parodontne bolesti,
istaknuto je da je parodontna bolest mogui rizi¢ni ¢imbe-
nik za kroni¢nu opstruktivnu pulmonalnu bolest (16,25-
27), premda nije jasno postoji li jasna uzro¢no-posljedi¢na
veza. Pronadena je velika povezanost izmedu indeksa paro-
dontne bolesti i reumatoidnog artritisa (16,30-33), respi-
ratornih alergija (16,34,35), Sjoergenova sindroma (5), go-
jaznosti (6), menopauze (7) i nezeljenih prekida trudnoca
(3). U nekoliko istrazivanja proucavala se moguca poveza-
nost izmedu kroni¢ne upale, poput upale parodonta i nje-
zinih indeksa te hipertenzije, ali rezultati su nekonzistentni,
$to pokazuje da su potrebna daljnja istrazivanja (15,36-39).
Raspon istrazivanja o moguéim poveznicama parodontne i
sistemskih bolesti krece se u velikim varijacijama, kako u na-
¢inu i metodama mjerenja stanja parodontnog zdravlja, tako
i u postupku biljezenja medicinskih podataka. Oralno zdrav-
lie procjenjivalo se klinickim i radiografskim varijablama,
kao i razli¢iti indeksi (dubina sondiranja, gubitak klinickog
pri¢vrstka, krvarenje poslije sondiranja itd.). Visina alveolar-
ne kosti (40), broj zuba koji nedostaju (31), dubina sondi-
ranja dzepa (10, 15,16,31,41) i gubitak klinickog pri¢vrstka
(10,16,31,34) samo su neki od indeksa koristenih za bilje-
zenje prevalencije i tezine parodontne bolesti. Glavni razlozi
za nekonzistenciju u nalazima jesu razli¢ite metode i indeksi
za procjenu ili definiranje parodontne bolesti. Moramo ista-
knuti da nema jedinstvenog kriterija za definiranje te bolesti
ili na¢ina kako se mjeri njezina jakost (42). Neka istraziva-
nja oslanjaju se na sondiranje dubine dZepova za definiranje
parodontne bolesti u kombinaciji s gingivnim krvarenjem i
zubnim naslagama, a drugi se koriste razinom klini¢kog pri-
¢vrstka ili njegovim gubitkom kao osnovom za definiciju, ili
pak kombinacijom dubine sondiranja dzepova i gubitka kli-
nickog pri¢vrstka. Recimo takoder da se u vecini istraziva-
nja razlikuju razine oznacavanja krvarenja nakon sondiranja,
sondiranje dubine dzepova i klinicki gubitak pricvrstka kao
biljega parodontne bolesti. Medicinski podatci ispitanika do-
biveni su tijekom klini¢kog pregleda, iz ispunjenog upitnika
(15,16,40,41), medicinske dokumentacije (41) i kombinaci-
je navedenoga. U izvjestajima se razlikuje raspodjela pojedi-
naca prema dobi i smatra se da uznapredovala dob parodon-
tnih pacijenata itekako korelira s prevalencijom sistemskih
poremecaja (10,34-36,41,43).

Svrha ovog istrazivanja bila je prouciti koliko su ceste si-
stemske bolesti kod vanjskih pacijenata upuéenih u specija-
listicku kliniku, te kod odrasle gréke populacije istraziti mo-
guce odnose izmedu indeksa parodontne bolesti i sistemskih
poremecaja.

Parodontne bolesti kod pacijenata sa sistemskim bolestima

Other epidemiological reports have found a positive as-
sociation between periodontal disease indices and risk of re-
spiratory diseases, mainly chronic obstructive pulmonary
disease, however this association is varied and even contra-
dictory among studies. Some of the mentioned studies, based
on periodontal disease indices, observed that periodontal dis-
ease was considered a possible risk factor for chronic obstruc-
tive pulmonary disease (16,25-27) however, whether a caus-
al relationship exists remains unclear. Significant associations
have also been reported between periodontal disease indices
and rheumatoid arthritis (16,30-33), respiratory allergy (16,
34,35), Sjogren’s syndrome (5), obesity (6), menopause (7)
and adverse pregnancy outcomes (3). Few studies investigat-
ed the possible link between chronic inflammation, such as
periodontal inflammation and its disease indices and hyper-
tension, producing inconsistent results and emphasizing the
need for further research (15,36-39). The spectrum of the re-
ports that investigate the possible association between peri-
odontal disease and systemic diseases show extensive varia-
tions in design and methods of measurement of periodontal
health status, and procedures of recording medical health da-
ta. Oral health status has been evaluated by using clinical and
radiographic variables as well as different indices (probing
pocket depth, clinical attachment loss, bleeding on probing,
etc.). The alveolar bone height (40), number of missing teeth
(31), oral hygiene (31), probing pocket depth (10,15,16,31,
41) and clinical attachment loss (10,16,31,34) are some of
the indices that were used for recording of the prevalence and
severity of periodontal disease. On the other hand, the major
issues that have been deemed responsible for the inconsisten-
cy of the findings are the different methods and indices used
to assess or define periodontal disease. This is mainly due to
the fact that there is no uniform criteria to define periodon-
tal disease, or to measure the extent and severity of it (42).
Some investigations rely on probing pocket depth to define
periodontal disease in combination with gingival bleeding
scores and plaque scores in some of the cases,while others use
clinical attachment level or loss as the basis for their defini-
tion, or choose a combination of probing pocket depth and
clinical attachment loss. Moreover, it is worth mentioning
that the definition thresholds used for bleeding on probing,
probing pocket depth and clinical attachment loss as mark-
ers of periodontal disease are also different in most studies.
Medical health data have been collected from clinical exam-
inations by physicians and self-reported questionnaires (15,
16,40,41), medical records (41), as well as combinations of
these. The age distributions of the individuals vary in differ-
ent reports, and an advancing age of periodontal patients has
been found to be significantly correlated to the prevalence of
systemic disorders (10,34-36,41,43).

The aim of the current study was to investigate the occur-
rence of systemic diseases in out-patients referred to a spe-
cialist clinic and to explore possible relationships between
periodontal disease indices and systemic disorders in an adult
population of out-patients in Greece.
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Ispitanici i postupci

U istrazivanju je sudjelovalo 728 pojedinaca — 340 mus-
karaca i 388 Zena u dobi od 40 do 70 godina. Svi su bili
vanjski pacijenti Klinike za neurokirurgiju 417 Glavne voj-
ne bolnice u Ateni (General Military Hospital of Athens — N.
I M. T'§.). Navedena bolnica, osim vojnom osoblju, pruza
medicinske usluge i ostalim stanovnicima. Svi sudionici bi-
li su na oralnom klinickom pregledu i ispunili su zdravstve-
ni upitnik. Istrazivanje je provedeno izmedu lipnja i prosin-
ca 2012.

Kriteriji za odabir sudionika bili su dob od 40 do 70 go-
dina i najmanje 20 zuba, jer prevelik manjak moze pridoni-
jeti precjenjivanju ili podcjenjivanju parodontnih varijabli i
mogucih povezanosti s proucavanim varijablama.

Zbog dijagnoze kardiovaskularnih bolesti nisu dolazili u
obzir vanjski pacijenti koji su patili od sr¢anih tegoba. Kako
bi se izbjegli potencijalni dodatni utjecaji na potrebne para-
metre, iz istrazivanja su bili iskljuceni vanjski pacijenti s ma-
lignim bolestima i akutnom infekcijom te oni pod terapi-
jom glukokortikoidima. Iz istog razloga odbijena je suradnja
pacijenata podvrgnutih parodontoloskoj terapiji uklanjanja
tvrdih i mekih naslaga u posljednjih Sest mjeseci ili ako im
je unutar $est tjedana propisan sistemski antibiotik ili protu-
upalni lijek.

Ti kriteriji primijenjeni su zbog mogudeg utjecaja na
oralno tkivo. Tre¢i kutnjaci i zaostali korijeni takoder su is-
kljuceni iz istrazivanja.

Klinicki pregled
Oralni klinic¢ki pregled obavljen je u Klinici za neuroki-

rurgiju atenske bolnice, a pritom se rabio standardni krevet

i osvjetljenje pogodno za pregled usne Supljine. Sudionike je

pregledao iskusan doktor dentalne medicine.

Klinicka mjerenja sastojala su se od sljedecih varijabli:

— sondiranja dubine sulkusa/dzepa i mjerenja klinickog
pri¢vrstka Williamsovom sondom PCP 12 (PCP 10 —
SE, Hu — Friedy Mfg. Co. Inc., Chicago, IL, SAD) na
Sest mjesta na zubu (disto-vestibularno, vestibularno,
mezio-vestibularno, disto-oralno, oralno i mezio-oralno)
na svima, osim na umnjacima i zaostalim korijenima; bi-
ljezile su se dubine sondiranja (zaokruzene na najblizi ci-
jeli milimetar) < 5,00 milimetara te dublje od >5 mili-
metara (44); mjerenja su se zaokruzivala na cijeli broj,
primjerice 3,5 zaokruzen je na 4,0, a 5,3 na 5,0 milime-
tara;

— gubitak klinickog pri¢vrstka mjeren je kao udaljenost iz-
medu cementno-caklinske granice i najapikalnijeg dijela
do kojega sonda moze dosegnuti; tezina gubitka klini¢-
koga pri¢vrstka klasificirana je prema uputama Americke
akademije za parodontologiju (American Academy of Pe-
riodontology) (45) kao blag (1 — 2,00 mm), umjeren (3
— 4,00 mm) i velik (5,00 mm);

— krvarenje iz sulkusa nakon sondiranja biljeZilo se kao kr-
varenje ili nekrvarenje nakon sondiranja dna dzepa na
Sest povrsina zuba (46);

Periodontal Disease Indices in Patients with Systemic Diseases

Material and methods

The study population comprised 728 individuals, 340
males and 388 females, 40 to 70 years of age. All the par-
ticipants were out-patients of a neurosurgery clinic of “417-
General Military Hospital of Athens — N.IM.T.S”. The
mentioned hospital provides medical services to the whole
population, military personnel was included as well. All the
out-patients underwent an oral clinical examination and
completed a health administered questionnaire. The investi-
gation was carried out between June to December 2012.

The selection criteria of the participants comprised age
from 40 to 70 years old and a mean of 20 natural teeth, since
large numbers of missing teeth could lead to over- or under-
estimation of the periodontal variables and the possible asso-
ciations that are under consideration.

The diagnosis of cardiovascular disease included out-pa-
tients who suffer from medical conditions such as atheroscle-
rosis coronary heart disease, and stroke. To avoid, as much as
possible, potential confounding influences on the study pa-
rameters, out-patients with diseases such as malignant dis-
eases, acute infections, and concurrent medication with gen-
eral glucocorticoids, were also excluded from the study. For
the same reason, out-patients who had received scaling and
root planing procedures or periodontal treatment during the
previous six months or received prescription of systemic an-
tibiotics or anti-inflammatory drugs within the previous six
weeks.

These criteria were applied because of potential effects on
the oral tissues. The third molars and remaining roots were
also excluded from the study.

Clinical examination

The oral clinical examinations were performed at the
neurosurgery clinic of the mentioned military hospital, us-
ing a conventional examination bed and illumination com-
ing from a digital lens suitable for oral cavity examination
by otolaryngologists. One well-trained and calibrated dentist
performed the oral examinations.

The clinical measurements concerned the following vari-
ables:

- on each tooth probing pocket depth and clinical attach-
ment loss measured by a William’s PCP 12 probe (PCP
10-SE, Hu-Friedy Mfg. Co. Inc., Chicago, IL, USA) at
six sites per tooth (disto-facial, facial, mesio-facial, dis-
to-lingual, lingual and mesio-lingual) of all teeth except
for the 3" molars and the remaining roots. Pockets were
recorded if they were < 5.00 mm or deeper (>5.00 mm)
(44) and the probing depths are recorded to the nearest
full millimetre. Round measurements to the next high-
er whole number; for example a reading of 3.5 mm is re-
corded as 4.0 mm and a 5.3 mm reading is recorded as
5.0 mm.

Clinical attachment loss was recorded as the distance be-
tween the cement-enamel junction and the most apical por-
tion of the probe can reach. The severity of clinical attach-
ment loss was classified according to the American Academy
of Periodontology (45) as mild (1-2.00 mm), moderate (3-
4.00 mm) and severe (5.00 mm). Bleeding on probing was
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— zubne naslage smatrale su se prisutnos¢u/odsutno$éu vid-
ljivih naslaga na gingivnom rubu Sest povrsina svakog zu-
ba s odgovaraju¢im skorom 2 i 3 za indeks u sustavu na-
slaga prema Silnessu i Loeu (47).

Ako je cementno-caklinski spoj bio prekriven kamen-
cem, skriven ispunom ili izgubljen zbog karijesa, njegova je
lokalizacija procijenjena na temelju susjednog zuba.

Upitnik

Nakon klini¢kog pregleda svi su vanjski pacijenti ispunili
upitnik s pitanjima o dobi, spolu te pusackom statusu (aktiv-
ni pusa¢/nepusad), a trazili su se i podatci o opcoj medicin-
skoj anamnezi s naglaskom na koristenju lijekova i tezim si-
stemskim poremecajima ili bolestima.

U kroni¢ne poremecaje bili su ukljuceni: respiratorne
alergije, kardiovaskularne i respiratorne bolesti, hipertenzija,
reumatoidni artritis, diabetes mellitus i ostale endokrine bo-
lesti. Osnovno pitanje bilo je: Je /i vam lijecnik bilo kada di-
Jagnosticirao neko od patoloskih stanja?

Ako se ispitanici nisu mogli sjetiti detalja iz anamneze o
trazenim varijablama, dodatni podatci izvadeni su iz njihova
osobnog medicinskog kartona.

Reproducibilnost

Nasumice odabran uzorak od 72 (10 %) vanjska pacijen-
ta ponovno je pregledao isti lije¢nik dentalne medicine kako
bi odredio istrazivacku varijancu. Nakon usporedivanja do-
bivenih podataka iz oba pregleda, nije pronadena razlika u

klinickoj procjeni (Kappa Cohen’s= 0,93) .

Eticka pitanja

Istrazivanje nije bilo eksperimentalno. Naime, u Grekoj
mjerodavni odbori moraju odobriti samo takva istrazivanja
(stomatoloski fakulteti, Gr¢ka dentalna udruga, Ministarstvo
zdravlja i sl.). Pojedinci koji su pristali sudjelovati u istrazi-
vanju bili su obavijesteni o procjenama koje se traze, a pot-
pisali su i pristanak.

Statisti¢ka analiza

Kod svakoga pojedinca za Sest tocaka na zubu zabiljezena
je najveca dubina sondiranja, najveéi gubitak klinic¢kog pri-
¢vrstka, krvari li nakon sondiranja te ima li zubne naslage na
istim mjestima.

Za analizu varijable dubine sondiranja oznacene su nu-
lom za pojedince kod kojih je dubina iznosila < 5,00 mm,
a jedinicom za one za ve¢om dubinom (> 5,00 mm). Razi-
na klini¢kog pri¢vrstka oznacavana je nulom za pojedince s
blagim do umjerenim gubitkom, a jedinicom za one s veli-
kim gubitkom klinickog pri¢vrstka. Ako nije bilo krvarenja
nakon sondiranja, to se oznacavalo nulom, a ako jest - jedi-
nicom. Pusacki status imao je oznaku nula za nepusace i biv-
Se pusace, a jedinicu za pusace. Muski spol kodiran je jedi-

Parodontne bolesti kod pacijenata sa sistemskim bolestima

recorded as the presence or absence of bleeding following
probing at the bottom of the pocket at six surfaces per tooth
(46). Dental plaque was recorded as the presence/absence of
visible plaque at the gingival margin on six surfaces on each
tooth corresponding to scores 2 and 3 of the plaque index
system of Silness and Loe (47).

In cases in which the cement-enamel junction was cov-
ered by calculus, hidden by a restoration or loss due to caries
or wear lesion, the location of such junction was estimated
on the basis of the adjacent teeth.

Questionnaire

After the oral clinical examination, all out-patients filled
in a self-administered questionnaire that included variables
such as age, gender, smoking status (active smokers/no-
smokers) and data regarding the general medical history of
them with reference to medication and several chronic sys-
temic disorders or diseases.

Chronic disorders included respiratory allergy, cardio-
vascular disease, rtheumatoid arthritis, diabetes mellitus, oth-
er endocrine diseases, hypertension and respiratory diseases.
The basic question was: “Have you ever had—zhe rerm of the
pathological condition — diagnosed by a medical doctor?”

In cases where the participants could not remember de-
tails of their medical history concerned the mentioned vari-
ables, the additional data was collected from their own per-
sonal medical file.

Reproducibility

A randomly chosen sample of 72 (10%) outpatients was
re-examined clinically by the same dentist in order to estab-
lish the intra-examiner variance. After consideration of the
code numbers of the double examined individuals no differ-
ences were recorded between the 1% and the 2™ clinical as-

sessment (Kappa Cohen's= 0.93) .

Ethical considerations

The present study was not an experimental one. In Greece
only experimental studies must be reviewed and approved by
authorized committees (Dental Schools, Greek Dental As-
sociations, Ministry of Health, etc.) Subjects who agreed
to participate in the present study were informed about the
evaluation to which they would be submitted and signed an
informed consent form.

Statistical analysis

For each individual the worst values of probing pock-
et depth at the six sites per tooth, the most severe value of
clinical attachment loss at the six sites per tooth, bleeding
on probing and dental plaque that concerned the same sites
were recorded.

In the analyses, the variable probing pocket depth was re-
corded 0 for individuals if they showed periodontal pockets <
5.00 mm and 1 for deeper (> 5.00 mm). Clinical attachment
loss was recorded 0 for individuals with mild/moderate and
1 for individuals with severe clinical attachment loss. The ab-
sence of bleeding on probing and dental plaque was recorded
0 and the presence 1, respectively. Smoking status was cod-
ed 0 for non-smokers or former smokers and 1 for current
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nicom, zenski nulom. Samo navedene bolesti zabiljezene su
kao binarne varijable (0: nema bolesti; 1: bolest je navede-
na).

Prva bivarijantna analiza prema spolu, pusackom statusu
i sistemskim bolestima koritena je za testiranje odnosa izme-
du dubine sondiranja/klinickog pri¢vrstka/krvarenja nakon
sondiranja/zubnim naslagama i proucavanim varijablama.
Zato je kriterij za neovisne uzorke postavljen na 0,25. Omjer
vjerojatnosti dodatno je postavljen na granice pouzdanosti
od 95 posto (CI) te se rabio u procjeni bivarijantnog odnosa
medu procijenjenim varijantama.

Obavljena je i visestruka logisticka regresijska analiza za
procjenu odnosa medu ovisnim varijablama, dubini sondira-
nja/klinickog pri¢vrstka/krvarenja nakon sondiranja/zubnim
naslagama te su odredene neovisne varijable za ulaznu me-
todu (metoda 1.) u statisticki paket, osim za neovisne vari-
jable sa znatnom povezano$¢u unutar skupine manje od pet
posto (p<0,05).

Dodatno je izratunata djelomi¢na povezanost izmedu
proucavanih varijabli i korigiranog odnosa vjerojatnosti s
granicama pouzdanosti od 95 posto (CI). Konac¢no su sve
neovisne varijable ukljucene u visestruki logisticki regresijski
model te u Waldovu metodu analize (model 2.) kako bi se
obavile postupne procjene varijabli koje su pokazale znacaj-
nu povezanost s ovisnim varijablama.

Podatci su analizirani statistickim paketom SPSS ver.
17,0 (SPSS Inc., Chicago, IL, SAD). Vrijednosti p manje od
pet posto (p<0,05) smatrale su se statisticki znacajnima.

Rezultati

Zasudjelovanje u istrazivanju pozvana su 863 vanjska pa-
cijenta. No njih 22 nisu imala prebivali§te u Ateni, pa nisu
mogli sudjelovati. Dakle, ostao je 841 ispitanik, ali njih 75
nije zadovoljilo kriterije jer im je nedostajalo vise od 20 zu-
ba, ili im je bio za dulje razdoblje propisan antibiotik ili pro-
tuupalni lijek. Njih 38 odbilo je suradnju. Konacna veli¢ina
ispitivanog uzorka sastojala se od 728 pacijenata, znaci da je
stupanj odziva bio 84,3 posto. Srednja dob iznosila je 58,3 +
2,4 posto, njih 36,7 posto izjavilo je da su pusaci, a preostalih
62,3 napisalo je da ne puse. Relativna frekvencija pusaca kod
muskaraca bila je 35 posto, a kod zena 38,1 posto. U tablici
1. navedene su sistemske bolesti koje su naveli vanjski paci-
jenti. Najces¢a je bila hipertenzija (36,1 %), a slijede respira-
torne bolesti (36,0 %). Najnizu frekvenciju imao je reuma-
toidni artritis (10,2 %). Kardiovaskularne bolesti (38,5 %) i
hipertenzija (35 %) bile su ¢es¢e kod muskaraca, a kod zena
respiratorne bolesti (39,2 %) i hipertenzija (37,1 %).

Ostali endokrini poremecaji ukljucivali su hipotiroidi-
zam (53,3 %), hipertiroidizam (18,9 %) i osteoporozu (27,8
%). Bivarijantna analiza pokazala je da su proucavani paro-
dontni parametri povezani s navedenim sistemskim bolesti-
ma kada se testiraju zajedno sa spolom i pusenjem kao uspo-
redne varijable, osim dubine sondiranja i respiratorne alergije
(tablica 2). Bivarijantne korelacije izmedu proucavanih vari-
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smokers. Gender was coded 0 for female and 1 for male. All
self-reported diseases were coded as dichotomous variables
(0: no disease, 1: self-reported disease).

First, bivariate analysis was used to test the relationship
between probing pocket depth/clinical attachment loss/
bleeding on probing/dental plaque and the examined vari-
ables, gender, smoking status and systemic diseases. Thereby,
the criterion for the independent variables to enter the mod-
el was set at 0.25.

In addition, odds ratios with 95% confidence interval
(CI) were used to assess the bivariate relationships among
the examined variables. Multiple logistic regression analysis
was performed to model the associations between dependent
variables, probing pocket depth/clinical attachment loss/
bleeding on probing/dental plaque and independent vari-
ables were determined by the enter method(model 1) of the
statistical package except for the independent variables that
showed significant associations less than 5% (p<0.05) with-
in that group.

In addition, partial correlations between investigated
variables and adjusted odds ratios with 95% confidence in-
terval (CI) were calculated. Finally, all the independent vari-
ables included to multiple logistic regression model and the
Wald method analysis (model 2) was carried out to estimate
gradually the variables that showed significant associations
with the dependent ones.

The data analysis was performed using the statistical
package of SPSS ver.17.0 (SPSS Inc., Chicago, IL, USA). A
p value less than 5% (p<0.05) was considered to be statisti-
cally significant.

Results

The invitation to participate in the current study was ad-
dressed to 863 out-patients. 22 of them were not permanent
inhabitants of Athens and excluded from the study sam-
ple. Thus, 841 out-patients were selected and 75 of them
did not meet the mentioned inclusion criteria as they had
more than 20 missing teeth or they had received prescrip-
tion of systemic antibiotics or anti-inflammatory drugs for a
longer period. Also, 38 out-patients refused to participate in
the present study. Finally, the study sample consisted of 728
out-patients giving a response rate 84.3%. The mean age of
the out-patients was 58.3 + 2.4 and 36.7 % of them report-
ed current smokers and 62.3 % were non-smokers. The rel-
ative frequency of male smokers was 35% , while 38.1 % of
the females reported that they were smokers. Table 1 pres-
ents the self-reported systemic diseases of the out-patients’.
The most frequent diseases were hypertension (36.1%) fol-
lowed by respiratory diseases (36.0%)and the least frequent
was rheumatoid arthritis(10.2%). The presence of cardiovas-
cular disease and hypertension were more frequently report-
ed by males,38.5% and 35.0%, respectively. In females, the
more frequently reported diseases were respiratory diseases
(39.2%) and hypertension (37.1%).

Other endocrine disorders included hypothyroidism
(53,3 %), osteoporosis (27.8 %) and hyperthyroidism (18.9
%). The examined periodontal parameters were found to be
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Tablica 1. Sistemske bolesti pregledanih vanjsk
Table 1

ih pacijenata

Parodontne bolesti kod pacijenata sa sistemskim bolestima

Occurrence of systemic diseases in the examined out-patients

Sistemske bolesti ® Systemic Disease Muskarci ® Males (%) Zene © Females (%) Ukupno ° Total (%)
Respiratorne alergije ¢ Respiratory Allergy 48 (14.1) 87 (22.4) 135 (18.5)
Respiratorne bolesti ¢ Respiratory diseases 110 (32.3) 152 (39.2) 262 (36.0)
Kardiovaskularne bolesti ® Cardiovascular diseases 131 (38.5) 116 (29.9) 247 (33.9)
Diabetes mellitus ¢ Diabetes mellitus 62 (18.2) 120 (30.9) 182 (25.0)
Hipertenzija * Hypertension 119 (35.0) 144 (37.1) 263 (36.1)
Reumatoidni artritis ® Rheumatoid arthritis 29 (8.5) 54 (13.9) 83 (11.4)
Ostale endokrine bolesti ¢ Other endocrine diseases 36 (10.6) 59 (15.2) 95 (13.1)

Tablica 2. Povezanost parodontnih parametara i pusackog statusa, spola i samoprijavljenih sistemskih bolesti dobivenih bivarijantnom

analizom
Table 2
to the bivariate analysis.

Associations between the periodontal parameters and smoking status, gender and the self-reported systemic diseases according

Klinicki gubitak
. . . Dubina sondiranja® | pri¢vrstka ¢ Clinical Krvarenje nakon
Parodontni parametri ® Periodontal . - " Zubne naslage ¢
" Probing Pocket Depth | Attachment Loss sondiranja ¢ Bleeding Dental Pl OP)
parameters (PPD) (CAL) on Probing (BOP) ental Hlaque
<5 >5 Mild/ | Sev. Abs. | Pres. Abs | Pres
Varijable © Variables mm | mm p Mod. p P p
% % % % % % % %

Spol ¢ Gender
muiki » Males 264 [ 260 | L, | 268|265 | | 152|374 | , | 328 | 204 |
zenski ® Females 28.7 | 18.9 27.6 | 19.1 18.0 | 29.4 30.8 | 15.0
Pusacki status ® Smoking Status
Pusadi ® Smokers 12,5 | 24.1 - 2.5 | 342 e | 207 | 159 e | 202 | 165 ok
Nepusaci  Non-smok. 42.6 | 20.8 51.9 | 11.4 125 | 50.8 434 | 19.9
Resp. alergije * Respiratory Allergy
ima ® Presence 100 | 85 NS 140 | 45 Kook 74 | 111 NS 6.6 | 120 | .
nema * Absence 394 | 42.1 404 | 41.1 25.8 | 55.7 4.0 | 774
Resp. bolesti ® Respiratory Disease
ima ¢ Presence 206 | 154 o | 21.8 | 132 " 14.3 | 21.7 o 9.1 | 269 x
nema ® Absence 28.8 | 35.2 32.6 | 315 19.0 | 45.0 1.5 | 625
Vaskularne bolesti ® C/vascular Diseases
ima ® Presence 19.2 | 147 o 21.0 | 12.9 o 129 | 21.0 N 6.0 | 279 ok
nema ® Absence 30.2 | 35.9 33.7 | 324 20.3 | 45.8 45 | 61.6
Diabetes mellitus
ima ® Presence 6.3 | 187 | 4 81 | 169 | 1.8 | 246 | L 48 | 202 | L
nema * Absence 43.1 | 31.9 46.3 | 28.7 315 | 42.1 5.8 | 69.2
Hipertenzija * H/tension
ima ® Presence 19.9 | 16.2 " 214 | 147 N 159 | 20.2 ok 7.8 | 283 ook
nema ® Absence 29.5 | 344 33.0 | 30.9 17.3 | 46.6 2.7 | 61.2
Reumatoid. artritis ® Rheumatoid Arthritis
ima ® Presence 7.1 43 . 7.6 3.9 " 5.8 5.6 ok 4.7 6.7 | ex
nema * Absence 423 | 46.3 46.8 | 41.7 27.5 | 61.1 59 | 82.7
Endokrine bolesti ® Endocrine Diseases
ima * Presence 9.8 33 e | 107 |23 Hokok 9.5 | 3.6 o 8.5 4.5 .
nema * Absence 39.7 | 472 437 | 43.3 23.6 | 63.3 2.1 | 849

* 1 p<0.05 **: p<0.01 **: p<0.001 NS: nema statisticke znacajnosti * Not statistically significant

jabli po parovima nalaze se u tablici 3. Pronadena je znacaj-
na korelacija izmedu pusaca i navedenih sistemskih bolesti, a
korelacija je bila pozitivna izmedu Zena i respiratornih te kar-
diovaskularnih bolesti i dijabetesa.

Rezultati modela stepenicaste regresijske analize i koriste-

nje dubine sondiranja dzepova kao ovisne varijable, pokaza-

significantly associated with the presence of all self-reported
systemic diseases when put together with gender and smok-
ing as co-variables except for probing pocket depth and re-
spiratory allergy according to the bivariate analysis (Table
2). The pairwise bivariate correlations between investigated
variables are presented in Table 3. A significant correlation
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Tablica 3. Uparena bivarijantna korelacija izmedu ispitivanih varijabli
Table 3

Pairwise bivariate correlations between investigated variables

Periodontal Disease Indices in Patients with Systemic Diseases

G s. RAL RD CIVD. DM HT RA 0.ED

G 1 -0.033 L0.107* 0,071 0.121% L0.144" 20.002 20.065 -0.680

0.380) 0.004) 0.056) (0.001) 0.000) 0.054) 0.022) (0.065)

s ] 1 0.495* 0.795* 0.744* 0.545 0.597* 0.391% 0.365*

: 0.000) (0.000) (0.000) 0.000) 0.000) 0.000) (0.000)

] ] 1 0.445* 0.328* 0.421* 0.399* 0.340* 0.266*

LLALL (0.000) 0.000) 0.000) 0.000) 0.000) (0.000)

2D ] ] ] 1 0.686* 0.542* 0.610* 0.370* 0.330°

0.000) 0.000) 0.000) (0.939) 0.000)

0.506* 0.545 0.359* 0311*

C/VD - - - - ! (0.000) 0.000) (0.000) 0.528)

0.580* 0.384* 0.362"

Dl - - - - - ! 0.000) (0.000) 0.000)

0.279* 0.320*

LELT - - - - - - ! 0.000) (0.000)

0.323*

S - - - - - - - ! 0.000)
O.E.D - - - - - - - - 1

G: spol ® gender, S.: puSenje * smoking, R.AL: respiratorne alergije ® respiratory allergy, CV.D: kardiovaskularne bolesti ® cardiovascular diseases, D.M:
diabetes mellitus, H.T: hipertenzija ¢ hypertension, R.D: respiratorne bolesti ® respiratory diseases, O.E.D: druge endokrine bolesti ® other endocrine

diseases, R.A: reumatoidni artritis ® rheumatoid arthritis
* : Statisticki znacajno © Statistically significant

Tablica 4. Rezultati modela stepenicaste regresijske analize koristenjem dubine sondiranja i gubitka klinickog pri¢vrstka kao ovisnih varijabli

Table 4  Results of the stepwise regression analysis model using probing pocket depth and clinical attachment loss as dependent variables
Dubina sondiranja ® Probing Pocket Depth | Koeficijent® | Standardna pogreska ¢ Interval pouzdanosti 95% ©
. . . Coefficient Standard Error P OR 95% Confidence Interval
Neovisne varijable ¢ Independent Variable (B) (SE) (€I
Pusenje * Smoking 2.221 0.215 0.000 9.216 6.044 — 14.053
Respiratorne alergije  Respiratory Allergy 1.078 0.308 0.000 2.940 1.609 - 5.371
Diabetes mellitus 2.451 0.463 0.000 11.595 4.681 —28.723
Konstanta * Constant -1.353 0.117 0.000 0.258
Klinic¢ki gubitak pricvrstka ® Koeficijent® | Standardna pogreska ¢ Interval pouzdanosti 95% ©
Clinical Attachment Loss Coefficient Standard Error P OR 95% Confidence Interval
Neovisne varijable ¢ Independent Variable (B) (SE) (9))
Pusenje * Smoking 3.407 0.417 0.000 30.176 13.338 - 68.273
Respiratorne alergije ® Respiratory Allergy 1.623 0.380 0.000 5.066 2.403 -10.678
g:iisrzl;)!askularne bolesti * Cardiovascular 0729 0410 0.076 0.482 0.216—1.078
Reumatoidni artritis ® Rheumatoid Arthritis 1.030 0.520 0.048 2.800 1.011-7.756
Diabetes mellitus 2.044 0.457 0.000 7.725 3.157 - 18.903
Konstanta * Constant -1.545 0.128 0.000 0.213

li su da su pusenje i bolesti poput dijabetesa i respiratornih
alergija mozda u vezi s pove¢anjem dubine sondiranja dze-
pova (tablica 4).

Kada se gubitak klinickog pri¢vrstka rabio kao ovisni
parodontni parametar, rezultati navedenog modela pokaza-
li su da su pusenje i bolesti poput dijabetesa, respiratornih
alergija i reumatoidnog artritisa vjerojatno povezane s ve-
¢om tezinom gubitka klinickog pri¢vrstka, a pojava kardio-
vaskularnih bolesti negativno je povezana s povecanjem tezi-
ne gubitka klini¢kog pri¢vrstka jer je stupanj znacajnosti bio
preslab (tablica 4).

Sli¢ni rezultati dobiveni su, kada je parodontni parame-
tar krvarenja nakon sondiranja uvrsten kao ovisna varijabla,

was observed between smokers and all self-reported diseas-
es, while correlations between females and the diseases were
significant for respiratory diseases, cardiovascular disease and
diabetes mellitus. The results of the stepwise regression anal-
ysis model, using the probing pocket depth parameter as the
dependent variable, showed that smoking and diseases such
as diabetes mellitus and respiratory allergy were positively as-
sociated with increasing probing pocket depth (Table 4).
When clinical attachment loss was used as the depen-
dent periodontal parameter, the performance of the men-
tioned model showed that smoking and diseases such as di-
abetes mellitus, respiratory allergy and rheumatoid arthritis
were positively associated with increasing severity of clinical
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Tablica 5. Rezultati modela stepenicaste regresijske analize koristenjem krvarenja nakon sondiranja i zubnih naslaga kao ovisnih uzoraka

Table 5  Results of the stepwise regression analysis model using bleeding on probing and dental plaque as dependent variables
Krvarenje nakon sondiranja ® Koeficijent* | Standardna pogreska ¢ Interval pouzdanosti 95% °
Bleeding on Probing Coefficient Standard Error P OR 95% Confidence Interval
Neovisne varijable ® Independent Variable (B) (SE) (9))
Pusenje * Smoking 1.168 0.341 0.001 3.125 1.647 - 6.275
Respiratorne alergije ® Respiratory Allergy 0.926 0.357 0.009 2.524 1.254-5.078
K:ilrdiovaskularne bolesti ¢ Cardiovascular 1214 0.321 0.000 3.367 1797 - 6.311
Disease
Hipertenzija ® Hypertension -1.043 0.269 0.000 0.353 0.208 - 0.597
Reumatoidni artritis ® Rheumatoid Arthritis 0.921 0.527 0.081 2.511 0.893 - 7.060
Diabetes mellitus 2.076 0.563 0.000 7.975 2.647 - 24.022
Konstanta * Constant 0.079 0.103 0.444 1.082
Zubne naslage ¢ Dental Plaque Koeficijent® | Standardna pogreska ¢ Interval pouzdanosti 95% °
. . . Coefficient Standard Error P OR 95% Confidence Interval
Neovisne varijable ¢ Independent Variable (B) (SE) n
Reumatoidni artritis ® Rheumatoid Arthritis 0.751 0.610 0.048 1.120 0.642 - 2.000
Konstanta ¢ Constant 1.934 0.124 0.000 6.919 13.338 — 14.053

Tablica 6. Omjer vjerojatnosti (OR) i 95-postotni interval pouzdanosti (Cl) izmedu parodontnih parametara i spola, pu3ackog statusa i
napisanih sistemskih bolesti

Table 6  Odds ratios (OR) and 95% Confidence Interval (Cl) between the periodontal parameters and gender, smoking status and the self-
reported systemic diseases
Pz:io?:;l.i Dubina sondiranja Klinicki gubitak pricvrstka ® | Krvarenje nakon sondiranja ¢ Zubne naslage ®
Il:erio dzn cal Probing Pocket Depth Clinical Attachment Loss Bleeding on Probing Dental Plaque
(PPD) (CAL) (BOP) (DP)
parameters
OR-95% OR-95% OR-95% OR-95% OR-95% OR-95% OR-95% OR-95%
Varijable CI CI CI CI CI CI CI CI
Variables (nekorigirana ® | (korigirana ® | (nekorigirana ® | (korigirana ® | (nekorigirana ¢ | (korigirana ® | (nekorigirana ¢ | (korigirana ®
unadjusted) adjusted) unadjusted) adjusted) unadjusted) adjusted) unadjusted) adjusted)
0.671 1.077 0.699 0.896 0.667 1.010 1.341 0.671
Spol ¢ Gender 0.500 0.728- 0.521- 0.581- 0.489- 0.705- 0.989- 0.404-
0.900 1.594 0.937 1.381 0.909 1.445 1.820 1.114
Putenic * 0.252 12.074 0.016 32.754 0.189 3.422 1.779 0.791
P 0.183- 5.545- 0.090- 12.608- 0.135- 1.589- 1.303- 0.299-
oKing 0.347 26295 0.027 85.089 0.264 7.371 2.428 2.093
Resp. alergije 0.797 2.782 0.318 4.957 0.696 2,587 0.093 0.700
* Respiratory 0.548- 1.498- 0.208- 2.324- 0.474- 1.283- 0.056- 0.334-
Allergy 1.159 5.164 0.486 10.572 1.024 5.217 0.156 1.468
Resp. bolesti 0.613 1.117 0.670 0.762 0.639 0.965 0.072 0.776
* Respiratory 0.451- 0.573- 0.493- 0.343- 0.465- 0.493- 0.037- 0.317-
Disease 0.831 2.178 0.912 1.692 0.878 1.891 0.139 1.899
Vaskul. bolesti 0.644 0.557 0.638 0.509 0.723 3.439 0.340 1.529
e C/vascular 0.473- 0.275- 0.466- 0.219- 0.524- 1.790- 0.210- 0.658-
Diseases 0.878 1.129 0.872 1.183 0.998 6.607 0.550 3.553
Diabetes 4.001 0.797 3.362 1.435 10.271 0.761 0.350 0.546
mellitus 2.750- 0.435- 2.357- 0.732- 5.702- 0.408- 0.216- 0.262-
5.822 1.460 4.795 2.814 18.499 1.419 0.568 1.137
Hipertenziia » 0.700 1.391 0.732 0.979 0.471 0.382 0.162 1.218
peen 0.517- 0.822- 0.539- 0.542- 0.343- 0.217- 0.095- 0.582-
0.948 2.355 0.993 1.768 0.647 0.672 0.277 2.549
lﬁfgaﬁ‘”d' 0.545 1.095 0.571 2711 0.439 2,619 0.103 2.933-
St 0.340- 0.505- 0.353- 0.956- 0.277- 0.926- 0.060- 0.834-
Rheumatoid
. 0.872 2.375 0.923 7.685 0.696 7.402 0.176 10.318
Arthritis
E;‘l‘i;’tli“f“e 0.284 11.628 0.220 7.621 0.142 8.068 0.013
Endocrine 0.174- 4.620- 0.127- 3.049- 0.087- 2.677- 0.007- I
Discases 0.463 29.266 0.380 19.049 0.230 24.314 0.025 -
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za pusenje i bolesti poput dijabetesa, respiratornih alergija i
kardiovaskularnih bolesti koje su mozda pozitivno povezane
s krvarenjem nakon sondiranja, a hipertenzija je bila negativ-
no povezana (tablica 5).

Koristeni model pokazao je, kada su zubne naslage bile
ovisna varijabla, da je reumatoidni artritis pozitivno povezan
s vidljivim zubnim naslagama (tablica 5).

U tablici 6 nalaze se nekorigirani i korigirani omjeri vje-
rojatnosti (OR) i granica pouzdanosti od 95 posto (CI) izme-
du parodontnih parametara i spola, pusackog statusa i nave-
denih sistemskih bolesti. Nakon ras¢lanjivanja uzorka ovisno
o spolu, kod muskaraca je hipertenzija ostala i dalje znacajno
i negativno povezana s krvarenjem nakon sondiranja. Kardi-
ovaskulana bolest ostala je pozitivno povezana s istim paro-
dontnim parametrima (tablica 7). Kod Zena su dijabetes i res-
piratorne alergije znacajno i pozitivno povezane s dubinom
sondiranja dzepova, pove¢anom tezinom klinickog gubitka
pri¢vrstka i krvarenjem nakon sondiranja, a stupanj znacaj-
nosti povecan je izmedu reumatoidnog artritisa i vidljivih
zubnih naslaga (<0,001 vs. 0,048) (tablica 7).

Nakon analize proucavanog uzorka, ovisno o pusenju i
respiratornim alergijama, dijabetesu i reumatoidnom artri-
tisu, te o spolu kod pusaca poslije prilagodbe, ostali su zna-
¢ajno 1 pozitivno povezani s pove¢anjem dubine sondiranja
dzepova, povecanjem tezine gubitka klinickog pricvrstka i
krvarenjem nakon sondiranja. Kod nepusaca je hipertenzi-
ja dodatno negativno povezana s krvarenjem nakon sondi-
ranja (tablica 8).

Periodontal Disease Indices in Patients with Systemic Diseases

attachment loss, whereas the presence of cardiovascular dis-
ease was negatively associated with increasing severity of clin-
ical attachment loss, however the significance level was too
weak (Table 4).

Similarly, using the periodontal parameter, bleeding on
probing as the dependent variable, the model showed that
smoking and diseases such as diabetes mellitus, respirato-
ry allergy and cardiovascular disease were positively associ-
ated with the occurrence of bleeding on probing, whereas
the presence of hypertension was negatively associated (Ta-
ble 5).

The performance of the model when dental plaque was
used as the dependent periodontal parameter showed that
the presence of rheumatoid arthritis was positively associated
with the presence of visible dental plaque (Table 5).

Table 6 presents unadjusted and adjusted Odds Ratios
(OR) and 95% Confidence Interval (CI) between the peri-
odontal parameters and gender, smoking status and the self-
reported systemic diseases After stratification of the sample
according to gender, the presence of hypertension remained
significantly and negatively associated with the presence of
bleeding on probing in males. Similarly, the presence of car-
diovascular disease remained significantly and positively as-
sociated with the same periodontal parameter (Table 7).

In females, diabetes mellitus and respiratory allergy re-
mained significantly and positively associated with the in-
creasing probing pocket depth, increasing severity of clini-
cal attachment loss and the presence of bleeding on probing,
while the significant level of the association between rheuma-

toid arthritis and the presence of visible dental plaque was in-
creased (<0.001 vs 0.048) (Table 7).

Tablica 7. Rezultati modela stepenicaste regresijske analize nakon ras¢lanjivanja, ovisno o spolu (muskarci/zene)

Table 7  Results of the stepwise regression analysis model after stratification according to gender (males/females)
Mﬁiﬁfﬁiﬁi;mﬁij x Koeﬁcij?nt * | Standardna pogreska ® Interval pouzdanosti 95% ©
Bleeding on Probing Coefficient Standard Error P OR 95% Confidence Interval
Neovisne varijable ¢ Independent Variable ® (SE) D
Hipertenzija * Hypertension -1.543 0.345 0.004 11.233 5.637 — 17.465
E*i‘srj;’:”kulame bolesti + Cardiovascular 1327 0.421 0.008 0.753 0.436 - 1.675
konstanta * Constant -1.015 0.282 0.000 0.438
ZENE » FEMALES Koeficijent* | Standardna pogreska ¢ Interval pouzdanosti 95% °
Dubina sondiranja dzepa ® Coefficient Standard Error P OR 95% Confidence Interval
Probing Pocket Depth (B) (SE) (C1)
Diabetes mellitus 4.407 0.441 0.000 12.176 7.338 - 18.112
Respiratorne alergije * Respiratory Allergy 1.398 0.392 0.002 6.012 2,529 -11.678
konstanta * Constant 1.402 0.187 0.000 0.128
Klinicki gubitak pri¢vrstka ¢ Clinical Attachment Loss
Diabetes mellitus 3.145 0.577 0.021 2.719 1.366 - 7.083
Respiratorne alergije ® Respiratory Allergy 2.044 0.481 0.006 3.877 1.034 - 6.889
konstanta * Constant 1.512 0.221 0.000 0.306
Krvarenje nakon sondiranja ¢ Bleeding on probing
Diabetes mellitus 1.498 0.321 0.028 3.011 1.255-6.273
Respiratorne alergije ® Respiratory Allergy 2.277 0.425 0.011 3.995 1.644 - 6.836
konstanta * Constant 1.376 0.188 0.000 0.275
Zubne naslage * Dental Plaque
Reumatoidni artritis ® Rheumatoid Arthritis 3.877 0.602 0.000 8.592 3.223 - 14.762
konstanta * Constant 1428 0.205 0.000 0.239
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Tablica 8. Rezultati modela stepenicaste regresijske analize nakon rasélanjivanja, ovisno o pusenju (pusac/nepusac)

Table 8  Results of the stepwise regression analysis model after stratification according to smoking (smokers/non-smokers)
PUSACI » SMOKERS Koeficijent® | Standardna pogreska ¢ Interval pouzdanosti 95% e
Dubina sondiranja dzepa ® Coefficient Standard Error P OR 95% Confidence Interval
Probing Pocket Depth (B) (SE) (CI)
Respiratorne alergije ® Respiratory Allergy 1.741 0.314 0.003 3.125 2.283-8.237
Diabetes mellitus 4.183 0.488 0.000 16.036 6.981 -30.382
Reumatoidni artritis ® Rheumatoid Arthritis 1.265 0.285 0.001 3.641 1.813-5.334
konstanta * Constant 1.573 0.121 0.000 0.201
Klinicki gubitak pri¢vrstka ¢ Clinical Attachment Loss
Respiratorne alergije ® Respiratory Allergy 1.862 0.402 0.002 3.823 1.782-7.512
Diabetes mellitus 4.662 0.584 0.000 8.592 4.734 -19.622
Reumatoidni artritis ® Rheumatoid Arthritis 1.855 0.519 0.010 1.642 1.105 - 8.662
konstanta * Constant 1.423 0.143 0.000 0.264
Kirvarenje nakon sondiranja ® Bleeding on Probing
Respiratorne alergije ® Respiratory Allergy 1.438 0.482 0.001 3.284 2.873-7.338
Diabetes mellitus 4318 0.606 0.000 9.102 4.842 - 27.885
Reumatoidni artritis ® Rheumatoid Arthritis 3.044 0.529 0.006 3.865 1.823 -9.105
konstanta * Constant 1.175 0.126 0.001 0.212
NEPUSACI e NON-SMOKERS Koeficijent® | Standardna pogreska Interval pouzdanosti 95%
Krvarenje nakon sondiranja ® Coefficient Standard Error P OR 95% Confidence Interval
Bleeding on Probing (B) (SE) (CI)
Hipertenzija ¢ Hypertension -1.010 0.223 0.023 0.517 0.201 - 1.732
konstanta * Constant 1.374 0.157 0.000 0.231

Rasprava

Prema rezultatima dobivenima u ovom istrazivanju pusa-
¢i su, u usporedbi s nepusacima, ¢esée imali dublje parodon-
tne dzepove (> 5,00 mm) te teze stupnjeve gubitka klinickog
pri¢vrstka i krvarenja nakon sondiranja, $to se slaze s ranijim
istrazivanjima u kojima se istice da je pusenje poznat rizi¢ni
¢imbenik za parodontnu bolest (48,49).

Kardiovaskularne bolesti uklju¢uju prirodene sréane
greske, sr¢ane aritmije, bolesti koronarnih arterija — uklju-
¢ujudi aterosklerozu i infarke miokarda, zatim bolesti sréa-
nih zalistaka i mozdani udar (50). U ovom istrazivanju nije
pronadena znadajna povezanost izmedu dobivenih paro-
dontnih parametara kao dubine sondiranja i zubnih naslaga
te pojave kardiovaskularnih bolesti, $to se slaze s rezultatima
dosadasnjih istrazivanja ¢iji autori nisu uspjeli pronadi zna-
¢ajne poveznice izmedu obje bolesti iako su se koristili s ne-
koliko promatranih parametara (17,18). U nekim drugim
istrazivanjima doslo se do konfliktnih rezultata o znacajnoj
povezanosti izmedu obje bolesti (4,9-16) nakon $to se pri-
mijenilo nekoliko parodontnih indeksa kako bi se istrazi-
li proucavani odnosi. Ustanovljena diskrepancija mogla bi
se pripisati ¢injenici da sva istrazivanja o povezanosti paro-

After stratification of the study sample according to
smoking the presence of respiratory allergy, diabetes mellitus
and rheumatoid arthritis remained significantly and positive-
ly associated with the increasing probing pocket depth, the
increasingseverity of clinical attachment loss and presence of
bleeding on probing in smokers after adjustment for gender.
In addition, in non-smokers the presence of hypertension re-
mained significantly and negatively associated with the pres-

ence of bleeding on probing (Table 8).

Discussion

According to the results of the current study, smokers
showed a significantly higher frequency of deeper periodontal
pockets (> 5.00 mm), higher severity of clinical attachment
loss and bleeding on probing compared to non-smokers, ob-
servations that are in accordance with those from previous re-
ports which have shown that smoking is an established risk
factor of periodontal disease (48,49). Cardiovascular diseas-
es are a group of diseases that include congestive heart fail-
ure, cardiac arthythmias, coronary artery disease, including
atherosclerosis and myocardial infarction, valvular heart dis-
ease and stroke (50). In the present study no significant asso-
ciations were recorded between the examined periodontal pa-
rameters such as probing pocket depth and the presence of
dental plaque and the occurrence of cardiovascular disease,
findings that were in agreement with those of previous re-
ports which failed to find any significant link between both-
diseases using several examined parameters (17,18). However,
other reports are conflicting and have recorded significant as-
sociations between both diseases (4,9-16) using several peri-
odontal indices in order to investi- gate the examined associa-
tion. This discrepancy could be attributed to the fact that all
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dontne i kardiovaskularne bolesti nisu dala jasne rezultate i
da se ve¢ina podataka temelji na epidemioloskim promatra-
njima (18). Istaknimo da Beck i Offenbacher (51) smatraju
kako je potrebno brojc¢ano vise intervencijskih pokusaja ka-
ko bi se parodontna infekcija uvrstila u rizi¢ne ¢imbenike za
kardiovaskularne bolesti. Razlicite definicije za parodonti-
tis, neodgovarajuca prilagodba indeksa i razli¢ite metode za
mjerenje rezultata terapija mogu djelomice pridonijeti mi-
moilazenjima u literaturi. Osim toga, posebne populacije
mozda nemaju iste rizi¢ne ¢imbenike za ta stanja — u ovom
kontekstu trebalo bi uzeti u obzir specifi¢ne bioloske, soci-
jalno-ekonomske i okolisne faktore pojedinih populacija.
Respiratorne bolesti, pod pojmom bolesti respiratornog su-
stava, ukljucujudi pluéa, pleuralnu $upljinu, bronhijalne tu-
be, traheju, gornji respiratorni trake i stanja koja ugrozavaju
zivot kao bakterijska pneumonija ili kroni¢na opstruktivna
pulmonalna bolest, ¢est su uzrok smrti u cijelom svijetu. U
ovom istrazivanju proucavala se kroni¢na opstruktivna bo-
lest pluca i nije pronadena znacajna povezanost s analizira-
nim parodontnim indeksima, pa ni s parodontnom bole-
$¢u. Ova opazanja slazu se s ostalim sustavnim preglednim
radovima u kojima se proucavala veza parodontitisa i respi-
ratornih bolesti te je zaklju¢eno kako nema dovoljno doka-
za za povezivanje parodontne bolesti i kroni¢ne opstruktiv-
ne pulmonalne bolesti (52), iako su se uporabljale razlicite
metodologije za trazenje mogu¢ih odnosa. U nekim se, pak,
istrazivanjima za odredivanje parodontnog zdravlja u koji-
ma su se mjerili indeksi poput gubitka kostiju i zuba, dubi-
na sondiranja, klinicki gubitak pri¢vrstka, krvarenje nakon
sondiranja i slicno (16,27-9), zaklju¢ilo da je parodontna
bolest usko povezana s kroni¢nom opstruktivnom boles¢u.
U nekim studijama istaknuta je i velika povezanost izme-
du indeksa zubnih naslaga kao pokazatelja loseg parodon-
tnog zdravlja i kroni¢ne opstruktivne pulmonalne bolesti
(28,29).

Kako je ve¢ navedeno, pusenje je poznat ¢imbenik rizika
kad je rije¢ o parodontnoj bolesti. Istaknimo da je izlaganje
dimu cigarete razmjerno Cesto te je zato pusenje vrlo znacaj-
na ulazna varijabla povezana s parodontnom boles¢u i kar-
diovaskularnom boles¢u/kroni¢nom opstruktivnom pulmo-
nalnom boles¢u. Ako se statisticka analiza prilagodi pusenju,
rezidualni utjecaj bivseg pusenja u anamnezi ne zabrinjava jer
je opisana slaba povezanost izmedu parodontne i kardiova-
skularne/kroni¢ne opstruktivne pulmonalne bolesti.

Diabetes mellitus znacajno je pozitivno povezan sa svim
ispitivanim parodontnim parametrima, osim sa zubnim na-
slagama, $to upucuje na to da je ta bolest povezana s pa-
rodontnom. Do toga rezultata doslo se i u nekoliko ranijih
istrazivanja (1,2,15,16,19). Stojanovi¢ i suradnici (20) uocili
su veliku povezanost izmedu dubine sondiranja i pojave di-
jabetesa, a Hodge i njegovi kolege (21) ustanovili su vezu iz-
medu klinickog gubitka pricvrstka i Se¢erne bolesti. I Awar-
tani (22) je istaknuo povezanost izmedu dubine sondiranja >
4,0 mm i tezine gubitka klinickog pri¢vrska uz prisutnost di-
jabetesa, a Choi i suradnici (23) te Meng (24) pronasli su da
su povecanje dubine sondiranja i pogor$anje gubitka klini¢-
kog pri¢vrstka znacajno povezani s pojavom $ecerne bolesti.
Francisco J. Silvestre i suradnici (25) zakljucili su da su pove-

Periodontal Disease Indices in Patients with Systemic Diseases

studies on the relationship of periodontal disease to cardiovas-
cular disease are inconclusive and most of the data are based
on epidemiological surveys (18). In addition, Beck and Of-
fenbacher (51) suggest that more and larger intervention tri-
als are necessary to consider periodontalinfection as a real risk
factor in the cardiovascular disease. Different definitions of
periodontitis, inadequate adjustment for confounders, differ-
ent methods of measuring outcomes and endpoints may par-
tially account for the divergence of findings in the literature.
Furthermore, distinct populations may not share the same
risk factors for these conditions ; in this context, the specific
biological, socioeconomic and environmental factors of each
population should be taken into account. Respiratory diseas-
es is the term for diseases of the respiratory system, including
lung, pleural cavity, bronchial tubes, trachea, upper respirato-
ry tract and life threatening conditions such as bacterial pneu-
monia or chronic obstructive pulmonary disease, which are
important causes of death worldwide. In the current study,
the examined respiratory disease was chronic obstructive pul-
monary disease and no significant association with the ex-
amined periodontal indices was observed and consequently,
with the presence of periodontal disease. These observations
are in accordance with other systematic reviews of the studies
investigating the link between periodontitis and respiratory
diseases concluded that there is no sufficient evidence to sup-
port an association between periodontal disease and chronic
obstructive pulmonary disease (52), using different method-
ology in order to investigate thepossible association.

However, other reports in which several indices such as
bone loss, teeth loss, probing pocket depth, clinical attach-
ment loss, bleeding on probing, etc. were used in order to
measure periodontal health (16,27-29) showed that peri-
odontal disease was significantly associated with the presence
of chronic obstructive pulmonary disease. In addition, a sig-
nificant association between dental plaque as index of poor
periodontal health and chronic obstructive pulmonary dis-
ease was recorded in previous studies (28,29).

As mentioned, smoking is an established risk factor of
periodontal disease. Furthermore, cigarette smoking is a rel-
atively common exposure. Therefore, smoking is a very im-
portant confounding variable in the association of periodon-
tal disease and and cardiovascular disease/chronic obstructive
pulmonary disease. Even if smoking is adjusted for in the
statistical analysis, residual confounding by smoking histo-
ry is of great concern, particularly since the reported associa-
tions between periodontal disease and cardiovascular disease/
chronic obstructive pulmonary disease are weak.

Diabetes mellitus was positively and significantly asso-
ciated with all examined periodontal parameters except for
the presence of dental plaque, suggesting that it was associ-
ated with periodontal disease. This finding was also recorded
in previous studies (1, 2, 15, 16, 19). Stojanovic et al. (20)
observed a significant association between probing pocket
depth and the occurrence of diabetes mellitus and Hodge
et al. (21) found an association between clinical attachment
loss and the occurrence of diabetes mellitus. Similarly, Awar-
tani (22) recorded an association between probing pocket
depth > 4.0 mm and the severity of clinical attachment loss
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¢anje dubine sondiranja, pogorsanje tezine klinickog gubitka
pri¢vrstka i krvarenje nakon sondiranja usko povezani s dija-
betesom. Drugi stru¢njaci potvrdili su obostranu povezanost
parodontne i Se¢erne bolesti (4,26).

Prema rezultatima u ovom istrazivanju, tezina klinickog
gubitka znacajno je pozitivno povezana s dijabetesom i nega-
tivno s kardiovaskularnom bolestima. Vazno je istaknuti da —
iako neke tradicionalne mjere i klinicki znakovi parodontne
bolesti, poput dubine sondiranja i klinickog gubitka pricvr-
ska, nisu povezani s tezinom sistemskih bolesti i stanja — ni-
su kriti¢ni parametri za odredivanje prave povezanosti (17).
Reumatoidni artritis je autoimuna bolest koja pogada neko-
liko organa i sustava te je povezana i s razaranjem vezivnoga
tkiva u zglobovima i kostima. Ta sli¢nost klinickih i patolos-
kih obiljezja rezultirala je hipotezom o bilateralnoj povezano-
sti reumatoidnog artritisa i parodontitisa prema kojoj reuma-
toidni artritis utje¢e na patogenezu parodontitisa i obrnuto
(30). U ovom istrazivanju parodontnih indeksa, poput kli-
ni¢kog gubitka pri¢vrstka, krvarenja nakon sondiranja i pri-
sutnosti zubnih naslaga, pokazali su se znacajno pozitivno
povezanim s pojavom reumatoidnog artritisa, $to se slaze s
dosadasnjim izvjestajima (31,33).

U ovom istrazivanju zaklju¢eno je da parodontni para-
metri, poput dubine sondiranja i klinickog gubitka pri¢vr-
ska, nisu znacajno povezani s hipertenzijom, $to se djelomi-
ce slaze s dosadasnjim istrazivanjima (16,36). U nedavnom
istrazivanju odraslih Grka (15) uoceno je da je dubina paro-
dontnih dZepova pozitivno znacajno povezana s hipertenzi-
jom. Dodatno je i krvarenje nakon sondiranja povezano s hi-
pertenzijom, $to je na tragu nalaza Tsakosa i suradnika (38).
Nije pronadena povezanost izmedu promatranih parodon-
tnih parametara i hipertenzije (37). Ta opaZanja temelje se
na ¢injenici da hipertenzija koegzistira s nekoliko sistemskih
bolesti, poput dijabetesa, kardiovaskularnih bolesti i meta-
bolickog sindroma i tesko ju je promatrati kao zaseban rizi¢-
ni ¢imbenik za parodontnu bolest. Tsioufis i njegovi kolege
(39) zakljucili su da, premda se u literaturi podupire navede-
na povezanost, treba obaviti prospektivna istrazivanja i inter-
vencijske postupke kako bi se odredio utjecaj parodontitisa
na regulaciju krvi.

Povezanost izmedu krvarenja nakon sondiranja i hiper-
tenzije u ovom istrazivanju ne stvara kriti¢ni parametar za ot-
krivanje prave povezanosti jer je parodontna bolest slozenije
patolosko stanje. U ovom istrazivanju potvrdena je poveza-
nost izmedu glavnih parodontnih parametara, poput dubi-
ne sondiranja, klini¢kog gubitka pri¢vrstka i krvarenja nakon
sondiranja s pojavom respiratorne alergije, $to se djelomice
slaze s rezultatima ostalih istrazivanja u kojima je pronade-
na inverzna povezanost obiju bolesti (34,35) i tezine klinic-
kog gubitka pri¢vrstka povezanog s respiratornom alergijom.
U jednom od tih istrazivanja (35) proucavala se moguca po-
vezanost kod pacijenata s dijabetesom tipa I i na temelju nji-
hovih nalaza neki istraziva¢i smatraju da postoji bilateralna
povezanost izmedu parodontne i $e¢erne bolesti. Zato je mo-
guce da navedena povezanost znatno utjece na rezultate ovog
istrazivanja. Nije pronadena povezanost izmedu parodon-
tnih indeksa, poput dubine sondiranja (15), klinickog gubit-
ka pri¢vrstka (16) i respiratorne alergije, no u istom je istrazi-
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with the presence of diabetes mellitus, Choi et al.(23) and
Meng (24) recorded that the increasing of probing pocket
depth and the increasing severity of clinical attachment loss
were significantly associated with the occurrence of diabetes
mellitus and Francisco-] Silvestre et al. (25) found that the
increasing of probing pocket depth, the increasing severity
of clinical attachment loss and the presence of bleeding indi-
ces were significantly associated with the presence of diabetes
mellitus. Other investigators support the claim that the asso-
ciation between periodontal disease and diabetes mellitus is
considered to be bidirectional (4,26).

According to the results of the present study, the sever-
ity of clinical attachment loss was positively and significant-
ly associated to diabetes mellitus and negatively and signif-
icantly associated to cardiovascular disease. It is important
to note that although clinical signs of periodontal disease
such as pocket depth and clinical attachment loss may not
be associated positively to the severity of systemic disease
and conditions, these traditional measures are not critical pa-
rameters for discerning true association (17). Rheumatoid
arthritis is an autoimmune disease that affects several organs
and systems and it is also associated with destruction of joint
connective tissue and bone. This similarity of clinical and
pathologic features led to the hypothesis of a bidirectional-
association between rheumatoid arthritis and periodontitis
which involves rheumatoid arthritis affecting the pathogen-
esis of periodontitis and vice-versa (30). In the current study,
periodontal indices such as clinical attachment loss, bleeding
on probing and the presence of dental plaque were signifi-
cantly and positively associated with the occurrence of rheu-
matoid arthritis, findings that are in agreement with those of
previous reports (31-33).

The present study also showed that periodontal param-
eters such as probing pocket depth and clinical attachment
loss were not significantly associated with the occurrence of
hypertension, finding that was partially in agreement with
the finding of previous studies (16,36). In a recent study in
Greek adults (15), it was observed that the depth of peri-
odontal pockets was significantly and positively associated
with the occurrence of hypertension. In addition, the pres-
ence of bleeding on probing was significantly associated with
the occurrence of hypertension, finding that was in line with
the findings reported in a study by Tsakos et. al (38). Howev-
er, no associations were observed in a relevant study between
the examined periodontal parameters and the occurrence of
hypertension (37). These observations could be attributed to
the fact that hypertension coexists with several systemic dis-
eases such as diabetes mellitus, cardiovascular disease, meta-
bolic syndrome and it is difficult to be considered as a sep-
arate risk factor for periodontal disease. Tsioufis et al. (39)
concluded that although the literature supports the men-
tioned association, designed prospective and interventional
trials are necessary in order to determine the impact of peri-
odontitis on blood regulation. The existence of an association
between the presence of bleeding on probing and the occur-
rence of hypertension in the current study does not represent
a critical parameter for discerning true association as peri-
odontal disease and is a more complicated pathological con-
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vanju (16) ustanovljena znacajna povezanost izmedu dubine
parodontnih dzepova i respiratornih alergija (16). Ocito je da
su potrebna nova istrazivanja jer se malo zna o mogucoj po-
vezanosti parodontne bolesti i respiratorne alergije.

Procijenjena prevalencija navedenih kardiovaskularnih
bolesti iznosi 33,9 posto, a dijabetesa 25,0 posto, no odgo-
varajuce prevalencije u ranijim istrazivanjima (40) bile su ni-
7e, a u dvama nedavnima vise (15, 16). Isti autor (40) usta-
novio je da su prevalencije reumatoidnog artritisa (9,68 %)
i hipertenzije (29,51 %) nize u usporedbi s rezultatima ovog
istrazivanja i ve¢ spomenutih istrazivanja (15,16). Uspored-
ba prevalencije poremecaja izmedu dvaju razlicitih istraziva-
nja moze se razlikovati zbog ¢imbenika kao §to su razlicite
dobne skupine, metode prikupljanja podataka, socijalno-
ekonomski i obrazovni status, kulturoloski ¢imbenici, Zivot-
ne navike i dr. Nekoliko je objasnjenja za povezanost izmedu
povecane dubine parodontnih dzepova/tezine klini¢kog gu-
bitka pri¢vrstka/krvarenja nakon sondiranja/prisutnosti zub-
nih naslaga i sistemskih bolesti. Neki od njih povezani su s
ponasanjem, poput nacina zivota i CestoCe posjeta stomato-
logu radi redovitih dentalnih kontrola. Istaknuto je da je pa-
rodontna bolest usko povezana s loSom fizickom kondici-
jom i ograni¢avajuéim medicinskim statusom, $to upucuje
na to da je parodontna bolest povezana s lo$im opéim zdrav-
lijem. Spomenuto je kako ima dokaza da lo$e oralno zdravlje
pogoduje respiratornoj bolesti, posebice u slucaju visokori-
zi¢nih pacijenata (53). Osim toga povecan je rizik od sveo-
buhvatnog mortaliteta kod pojedinaca s parodontnom bo-
leséu (10).

Vazno je istaknuti da je glavni zadatak ovog istrazivanja
bio istraziti moguce odnose izmedu indeksa parodontne bo-
lesti i sistemskih bolesti, a ne prevalencija indeksa parodon-
tne bolesti kod pacijenata sa sistemskim bolestima. Prije us-
poredbe rezultata dobivenih u ovom istrazivanju s drugim
slicnim studijama, moraju se uzeti u obzir neka ogranice-
nja. Kao prvo, vedina proucavane populacije bili su Atenja-
ni s razli¢itim stupnjem obrazovanja i socijalno-ekonomskim
statusom, a oni su uglavnom bili niski. Naime, u Grekoj se
pojedinci s visim obrazovnim i socijalno-ekonomskim statu-
som lijece u privatnim bolnicama. Kao drugo, u retrospek-
tivnom istrazivanju kao $to je ovo, pouzdanost nije visoka
kao u slucaju prospektivne studije zato $to su drugacija unu-
taristrazivacka varijabilnost i sistemska obiljezja glede oda-
bira uzorka, odziva na kontrole i usporednih nalaza vise vje-
rojatnosti. Osim toga, rezultati u ovom istrazivanju temelje
se na podatcima sudionika o njihovu sistemskom zdravlju.
Zato podatci iz ispunjenih upitnika mogu biti neto¢ni. Na-
ime, ispitanici mogu podcijeniti ili precijeniti podatke ili ih
izostaviti. Unato¢ tomu $to se osobnim medicinskim kar-
tonom pojedinaca taj problem moze rijesiti, ovaj ¢imbenik
moze voditi prema ograni¢enjima vrijednosti kada se inter-
pretiraju rezultati ovog istrazivanja. Dodatno se mora spo-
menuti da se u ovom istrazivanju nisu procjenjivali neki in-
deksi parodontnog zdravlja, poput visine alveolarne kosti ili
neki drugi klinicki parametri, kao $to je broj preostalih zuba.
I na kraju, uzorak u ovom istrazivanju nije odabran slucaj-
nim odabirom iz populacije, nego je to u¢injeno medu paci-
jentima klinike.
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dition. Significant and positive associations were observed in
the present study between the main important parameters
of periodontal disease such as probing pocket depth, clini-
cal attachment loss and bleeding on probing and the occur-
rence of respiratory allergy, findings that were partially in line
with the results of previous reports, in which an inverse as-
sociation was recorded between both diseases (34, 35) and
the severity of clinical attachment loss was associated with
the occurrence of respiratory allergy. One of the mentioned
studies (35) investigated the possible association in patients
with type ldiabetes mellitus and based on the finding that
some investigators have supported a bidirectional association
between periodontal disease and diabetes mellitus, it is pos-
sible that the mentioned association could have a strong in-
fluence on the results of this study. No associations were re-
corded between periodontal indices such as probing pocket
depth (15) and clinical attachment loss (16) and the occur-
rence of respiratory allergy, whereas in the same report (16) a
significant and positive association was observed between the
depth of periodontal pockets and the occurrence of respira-
tory allergy (16). It is obvious that more research is necessary
on this issue as little is known about the possible relationship
between periodontal disease and respiratory allergy.

The prevalence of self-reported cardiovascular disease and
diabetes mellitus was estimated at 33.9% and 25.0%, respec-
tively, while the corresponding prevalences in a previous re-
port (40) were lower, and in two recent reports were high-
er (15, 16). The same author (40) found that the prevalence
of rheumatoid arthritis (9.68%) and hypertension (29.51%)
were lower compared to the results of the current study and
the mentioned recent studies (15,16). However, compari-
sons of prevalence of disorders between different studies may
be biased due to factors such as different age groups, meth-
ods of data collection, socio-economic and educational back-
ground, cultural factors, lifestyle habits, etc. There are sever-
al possible explanations for significant associations between
the increased depth of periodontal pockets/severity of clin-
ical attachment loss/presence of bleeding on probing/pres-
ence of visible dental plaque and systemic diseases. Some of
those are behaviorally related factors, such as lifestyle factors
and the frequency of dental visits for a regular dental follow-
up. Periodontal disease has been reported to be significantly
associated with low levels of physical fitness and an impaired
medical status, which indicates that periodontal disease may
be associated with poor general health. It has also been men-
tioned that there is increasing evidence that poor oral health
can predispose to respiratory disease, especially in high risk
patients (53). In addition, an increased risk of all-cause mor-
tality has been found for individuals with periodontal dis-
ease (10).

It is important to highlight that the main aim of the cur-
rent study was to investigate a possible association between
periodontal disease indices and the presence of systemic dis-
eases and not to investigate the presence and prevalence of
periodontal disease indices or periodontal disease in patients
with systemic diseases. The current study has some limita-
tions that should be taken into account before any com-
parison with similar studies. First, the majority of the study
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U sklopu rezultata potvrdeno je da je ve¢ina prouc¢avanih
varijabli medusobno povezana. Kako bi se provijerile te line-
arne ovisnosti, te utjecaji spola i pusenja, provedena je mno-
gostruka postupna regresijska analiza. Obavljeno je i grupi-
ranje ovisno o spolu i pusenju, kako bi se proucavali mogu¢i
utjecaji tih ¢imbenika na istrazivane sistemske bolesti.

Zaklju¢ak

Zakljucak iz ovog istrazivanja podupire povezanost paro-
dontne bolesti, u obliku dubokih parodontnih dzepova, te-
zine klinickog gubitka pri¢vrstka, krvarenja nakon sondira-
nja i vidljivih zubnih naslaga, sa sistemskim bolestima, poput
kardiovaskularnih, dijabetesa, respiratornih alergija i reuma-
toidnog artritisa.

Parodontne bolesti kod pacijenata sa sistemskim bolestima

population were residents of Athens with different levels of
educational and socioeconomic background which, in many
cases, appeared to be low. In Greece, individuals with high-
er educational and socioeconomic background prefer and re-
ceive medical care from private hospitals. Secondly, in a ret-
rospective study, such as the present one, the reliability is not
as high as for prospective studies since the inter-examiner
variability and the presence of systemic bias regarding sample
selection, recall bias and confounders are most likely higher.
Furthermore, the results of the current study were based on
self-reported data of systemic health conditions and self-per-
ceived well-being. The response outcomes to the question-
naire items may therefore suffer from inaccuracy. Respon-
dents may under-report, over-report or choose not to report.
Despite the fact that the personal medical file of the individ-
uals could solve this problem, this factor may lead to limita-
tions regarding the validity when interpreting the results in
this study. In addition, in the current paper the alveolar bone
height or other clinical parameters, such as the number of re-
maining teeth were not assessed as indices of measurement
of periodontal health. In conclusion, the sample of the pres-
ent study was not randomly selected from a normal popula-
tion but, as mentioned, consisted of outpatients of a special
hospital clinic.

According to the results, a great majority of the investi-
gated variables were found to be significantly associated to
each other. In order to control for these collinear relation-
ships as well as for confounding effects of gender and smok-
ing, a stepwise multiple regression analysis model was per-
formed. Also, stratification according to gender and smoking
was performed to explore a possible influence of these factors
on the investigated systemic health diseases.

Conclusion

The observations of the current study support associa-
tions between periodontal disease as expressed in terms of
deep periodontal pockets, severity of clinical attachment loss,
presence of bleeding on probing, presence of visible dental
plaque and systemic diseases such as cardiovascular diseas-
es, diabetes mellitus, respiratory allergy and rheumatoid ar-
thritis.
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Periodontal Disease Indices in Patients with Systemic Diseases

Abstract

Aim: The aim of the current investigation was to examine the occurrence of periodontal disease
indices in out-patients referred to a specialist clinic for neurosurgery treatment and to explore
possible associations between common systemic diseases and periodontal disease indices in a
Greek out-patient adult population. Materials and Methods: The study population consisted of
728 out-patients, 340 males and 388 females aged 40 to 70 years. All individuals were clinical-
ly examined and filled in a health administered questionnaire. Multiple logistic regression analy-
sis of the questionnaire items was performed to assess possible associations between systemic
diseases as independent variables and the presence of periodontal pockets of 5.00 mm or more,
mild/moderate or severe clinical attachment loss and the presence or absence of bleeding on
probing and visible dental plaque, respectively, as dependent variables. Results: The depth of
periodontal pockets was significantly and positively associated with the presence of respirato-
ry allergy (P<0.001) and diabetes mellitus (P<0.001), whereas clinical attachment loss was sig-
nificantly and positively associated with the presence of respiratory allergy (P<0.001), diabetes
mellitus (P<0.001) and rheumatoid arthritis (P= 0.048). In addition, bleeding on probing was sig-
nificantly and positively associated with the presence of respiratory allergy (P= 0.009), cardio-
vascular disease (P<0.001) and diabetes mellitus (P<0.001) and significantly and negatively as-
sociated with the presence of hypertension (P<0.001), whereas the presence of dental plaque
was positively associated with the presence of rheumatoid arthritis (P= 0.048). Conclusion: Sig-
nificant associations between investigated periodontal disease indices such as probing pocket
depth, clinical attachment loss, bleeding on probing and dental plaque and systemic diseases
such as respiratory diseases, diabetes mellitus, cardiovascular diseases and rheumatoid arthri-
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