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Sazetak

Svrha istrazivanja bila je ispitati u¢inak trajanja dijabetesa melitusa (DM-a) i razine
glikoliziranoga hemoglobina (HbA1c) na parodontalni status pacijenata s inzulinski
ovisnim DM-om, ali i kombinirani u¢inak pusenja i razine glikoliziranog hemoglo-
bina parodontalni status. Ispitanici su slu¢ajno odabrani medu pacijentima s inzu-
linski ovisnim DM-om, a lijec¢e se u Zavodu za endokrinologiju Opce bolnice “Sveti
Duh”. Podaci su dobiveni razgovorom, klinickim parodontoloskim pregledom te iz
kartona pacijenata arhiviranih u Zavodu. Kao mjesta s parodontitisom odabrana su
ona s dubinom sondiranja od 5 i vise mm. Modelom Poissonove regresije izracunat
je relativni rizik s 95 postotnim intervalom pouzdanosti, korigiran za dob ispitanika.
Razmijerni rizik da izgubi pri¢vrstak kod pusaca je bio 12,805, a za dubinu sondira-
nja 7, 99. Relativni rizik kod pusaca za razinu glikoliziranog hemoglobina (HbA1c)
vecu od 8,5 iznosio je 10,681 (p = 0,002), a za razinu od 8,5 i manju - 8,214 (p =
0,006). Relativni rizik za gubitak pri¢vrska kod nepusaca bio je 4,891 (p = 0,031).
Kod pus$aca s inzulinski ovisnim DM-om i loSom glikemi¢ckom kontrolom najveci je
rizik za razvoj i progresiju parodontalne bolesti.
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Uvod

Utjecaj dijabetesa melitusa (DM-a) kao rizi¢-
nog ¢imbenika za parodontitis ve¢ se duZe potan-
ko istrazuje. No, opceniti zakljucci tesko se mogu
dobiti, jer su objavljena istraZivanja kontradiktor-
na. Dok neki autori tvrde kako nema utjecaja DM-
a na parodontalna tkiva (1 do 3), suvremena epide-
mioloska istraZivanja smatraju DM pravim rizi¢nim
¢imbenikom kad je rije¢ o parodontitisu. Jo$ godine
1993. parodontitis je spomenut kao Sesta komplika-
cija DM-a (4), a tu je tvrdnju kasnije potvrdio i Ree-
sov pregledni rad (5).

Prema misljenju Grossija i suradnika DM je je-
dina sistemska bolest koja je jasno povezana s gu-
bitkom pri¢vrstka (ALa-) (6). Dijabetes melitus ne
samo da utjee na prevalenciju i teZinu parodonti-
tisa, nego moze djelovati i na njegovu progresiju.
Mnoga istrazivanja potvrdila su teZi oblik parodon-
titisa kod dijabeti¢ara s inzulinski ovisnim DM-om
(7 do 10).

Dijagnostika i pracenje DM-a ukljucuje mje-
renje razine glukoze i glikoliziranog hemoglobina
(HbATlc) u krvi. Istrazivanja kontrole i komplikaci-
ja DM-a pokazala su da redovito i kvalitativno pra-
¢enje bolesti smanjuje komplikacije 50 do 75 posto.
(11). Metoda odabira je odredivanje razine glikoli-
ziranog hemoglobina u krvi. Kod pacijenata s vi-
sokom razinom glukoze, ona se ireverzibilno veze
za hemoglobin. Zato je koncentracija glikoliziranog
hemoglobina (HbA1c) linearno ovisna o koncentra-
ciji glukoze u krvi, §to omogucuje glikemicku kon-
trolu tijekom 6 do 12 tjedana, bududi da je prosjecni
Zivotni vijek eritrocita 120 dana. Smatra se da je me-
tabolicka kontrola bolesti vrlo vazna u parodontal-
nom statusu inzulinski ovisnih dijabetiCara, jer oni
kod kojih je loSa imaju i vecu incidenciju parodonti-
tisa (12). Sli¢no tome, losa glikemicka kontrola po-
vezana je s teZim oblicima parodontitisa (13), nje-
govom progresijom (14) te ve¢om resorpcijom kosti
(15). Takvi dijabeticari ¢eSée imaju gingivitis i AL
(16), no ako poboljsaju glikemicku kontrolu to nece
popraviti njihov parodontalni status. Neka istraZiva-
nja nisu potvrdila korelaciju metaboli¢ke kontrole i
tezine parodontitisa (17 do 19). Razlog za kontra-
diktorne rezultate vjerojatno je razlicita klasifikacija
metaboliCke kontrole i razliCite dijagnosticke meto-
de. Glavind i suradnici istaknuli su da pacijenti koji
dulje od 10 godina boluju od DM-a imaju veci AL
od onih s kratkotrajnim DM-om (20). Rosenthall i
suradnici povezali su DM s AL-om, ali ne i s glike-
mickom kontrolom (21), a Thorstensson i suradnici
istaknuli su trajanje DM-a i parodontitisa (22).
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Introduction

The influence of diabetes mellitus (DM) as a risk
factor for periodontitis has been widely discussed for
a long time. Still, it is with much difficulty that one
can obtain some general conclusions, since the pub-
lished studies are contradictory. Some of the authors
claim there is no influence of DM on periodontal
tissues (1-3), while modern epidemiological stud-
ies consider DM as a true risk factor for periodonti-
tis. Back in 1993 periodontitis was mentioned as the
sixth complication of DM (4), a statement that was
further supported by Rees’ review (5). According to
Grossi et al. DM is the only systemic disease clearly
correlated to attachment loss (AL) (6). DM not only
influences the prevalence and severity of periodon-
titis, but also has some effect on its progression. A
number of studies have shown a more severe peri-
odontitis in insulin-dependent diabetics (7-10).

The diagnosis and follow-up of DM include
measuring of glucose levels and HbAlc values in
blood. The investigations of control and complica-
tions of DM have shown that regular and qualitative
disease follow-up reduces the complications to 50-
75% (11). The method of choice is determining the
concentration of glycolized hemoglobin (HbAlc).
In patients with high levels of glucose in blood, glu-
cose binds irreversibly to hemoglobin. Thus, the
concentration of HbAlc is linearly dependent on
blood concentration of glucose. This enables glyce-
mic control during 6-12 weeks, lifespan of erythro-
cytes being around 120 days.

It is considered that the metabolic control of the
disease has an important role in the periodontal sta-
tus of insulin-dependent diabetics. Insulin-dependent
patients with poor control show a greater incidence
of periodontitis (12). Similarly, poor glycemic con-
trol is associated with more severe periodontitis (13),
progression of periodontitis (14), and greater bone
resorption (15). Diabetics with poor glycemic con-
trol have gingivitis and AL more frequently (16), but
improvement in glycemic control does not improve
their periodontal status. Some studies did not confirm
the correlation between metabolic control and sever-
ity of periodontitis (17-19). The reason for these con-
tradictory results is probably based in the variations
of classification of metabolic control and different
diagnostic methods used. One study showed that pa-
tients with DM for more than 10 years have greater
AL than those with short-term DM (20). Rosenthall
et al. have associated DM with AL, but not with gly-
cemic control (21), and Thorstensson et al. have as-
sociated duration of DM and periodontitis (22).
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Pusenje je rizi¢ni ¢imbenik za razvoj parodonti-
tisa (23), a nekoliko je istraZivanja pokazalo da je i
dodatni faktor u razvoju te bolesti kod pacijenata s
DM-om. To se moZe objasniti slicnostima mehani-
zama djelovanja duhana i DM-a. Duhan utjece na
upalne procese i povecava produkciju upalnih cito-
kina te smanjuje koncentraciju IgG-a i IgA-a u seru-
mu (24, 25). Cini se da su teZi parodontitis i puSenje
povezani s loSom glikemickom kontrolom (26).

Svrha ovog istrazivanja bila je ispitati utjecaj
trajanja DM-a i razine glikoliziranog hemoglobina
(HbAlc) na parodontalni status pacijenata s DM-
om te ispitati utjecaj puSenja i razine glikoliziranog
hemoglobina na parodontalni status, ali i procijeniti
kako pusenje kao modificirajuéi ¢cimbenik utjece na
pacijenta s DM-om.

Materijal i metode

Ispitanici

Ispitanici su slu¢ajnom metodom odabrani medu
pacijentima koji boluju od inzulinski ovisnog DM-
a, a lijeCe se u Zavodu za endokrinologiju Op¢e bol-
nice “Sveti Duh” u Zagrebu (Hrvatska). Uporabljeni
su sljedeci kriteriji: informirani pristanak, dijagno-
za inzulinski ovisnog DM-a i najmanje 10 zuba u
ustima (po 5 u svakoj Celjusti). Nacin istraZivanja
i protokol potvrdilo je bolnicko Eticko povjeren-
stvo. Podaci su dobiveni razgovorom (intervjuom)
s odabranim ispitanicima, klini¢kim parodontolos-
kim pregledom te iz kartona pacijenata arhiviranih
u Zavodu.

Ispitna skupina sastojala se od 60 pacijenata od
34 godine pa prema viSoj dobi, i to 32 Zene (u dobi
od 34 do 81 godine) te 28 muskaraca (u dobi od 34
do 79 godina). Razine srednje vrijednosti glikolizi-
ranog hemoglobina tijekom posljednjih godinu da-
na (HbAlc) uzete su iz kartona pacijenata i iznosile
su izmedu 5,9 i 15,7. Vrijednosti su dihotomizirane
na 8,5, s tim da one od 8,5 i manje predstavljaju do-
bru glikemicku kontrolu, a vece od 8,5 loSu, prema
smjernicama hrvatskoga i finskog Drustva za DM.
Normalne vrijednosti glikoliziranog hemoglobina
(HbAT1c) kod osoba koje ne boluju od DM-a iznose
izmedu 4 i 6. Podaci o pusenju dobiveni su razgovo-
rom, a ukljucivali su broj popuSenih cigareta izraZe-
nih u broju kutija na godinu te pusacki staz. Varija-
bla u analizi bila je puSac/nepusac.

Klinicki pregled

Klini¢ki parodontolo$ki pregled obavljala je prva
autorica (IB), a on je ukljucivao sljedece varijable:

Razina HbA1c, pusenje i parodontitis

Smoking is a risk factor for the development of
periodontitis (23). Additionally, a number of studies
have shown that smoking is an adjunctive factor for
periodontitis development in patients with DM. This
can be explained by similarities in the mechanisms of
action between tobacco and DM. Tobacco influenc-
es the inflammatory mechanisms and increases the
production of inflammatory cytokines, as well as de-
creases the concentration of IgG and IgA in the serum
(24,25). More severe periodontitis and smoking seem
to be associated with poor diabetic control (26).

The aim of this study was to investigate the in-
fluence of DM duration and HbAlc level on peri-
odontal status of patients with DM, and the influ-
ence of smoking and HbAlc level on periodontal
status, but also to assess the importance of smoking
as a modifying factor in patients with DM.

Materials and methods

Subjects

The subjects were randomly recruited from a
pool of patients suffering from insulin-dependent
DM of the Department of Endocrinology of the
General Hospital “Sveti Duh” in Zagreb, Croatia.
The used criteria were: informed consent, diagnosis
of insulin-dependent DM, and presence of at least
10 teeth in the mouth (5 in each jaw). The study de-
sign and protocol were both accepted and confirmed
by the Ethical committee of the hospital. The da-
ta was collected by means of an interview with the
selected subjects, clinical periodontal examination,
and patients’ charts from the department.

The study cohort consisted of 60 patients, aged
34 years and more, 32 women (aged between 34 and
81) and 28 men (aged between 34 and 79). HbAlc
levels (mean values of glycolized hemoglobin dur-
ing the last year) were obtained from patients’ charts,
and were between 5.9 and 15.7. The value was di-
chotomized to 8.5, values of 8.5 and less represent-
ing good glycemic control, and values higher than
8.5 representing poor glycemic control, according to
the guidelines of the Croatian and Finnish societies
for DM. The normal values of HbA1c in non-diabet-
ic patients are between 4 and 6. Data on tobacco used
was gathered by interviews, and included the number
of smoked cigarettes, represented by smoked packs
in a year, and the duration of smoking in years. The
variable in analysis was smoker/nonsmoker.

Clinical examination

Clinical periodontal examination was performed
by one examiner (IB), and included the following
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dubinu sondiranja (PD), gingivalnu recesiju (GR),
AL te mjerenje vrijednosti Papilla Bleeding Indexa
(PBI-ja). PD se mjerio na vestibularnim stranama
svih prisutnih zuba kalibriranom parodontalnom
sondom (DB 768, Aesculap, Tuttlingen, SR Nje-
macka). ZabiljeZena su samo mjesta s PD-om vecéim
od 5 mm. GR se mjerio na vestibularnim stranama
svih zuba, a vrijednost AL-a dobivena je zbrajanjem
vrijednosti PD-a i GR-a. Mjesta s AL-om veéim od
4 mm smatrana su mjestima s parodontitisom. Te su
vrijednosti uporabljene kao determinante parodon-
titisa u nedavno objavljenim radovima (27, 28). PBI
se mjerio prema originalnoj tehnici (29) te je anali-
ziran kao kontinuirana varijabla.

Statisticka analiza

Statisti¢ka analiza provedena je na temelju pro-
grama SPSS (SPSS Inc., Chicago, IL, SAD), verzi-
jom 10,0. Relativni rizik (RR) s 95 postotnim inter-
valom pouzdanosti (CI) procijenjen je Poissonovim
regresijskim modelima za AL izmedu 4 i 8§ mm te
za PD izmedu 5 i 9 mm, prilagodeno za broj zu-
ba i dob. Poissonova regresija koristi se u skupnim
(kohortnim) istrazivanjima rijetkih (ili neodrede-
nih) ishoda tijekom razli¢itih vremenskih razdoblja.
Za takva istraZivanja u kojima se svi ispitanici pra-
te istodobno, kao $to je ovo, vrijednost vremenskog
trajanja izloZenosti riziku oznacava se s 1 za sva-
ki subjekt (30). Korekciju je obavio statisticki pro-
gram, istodobno s analizom regresijskog modela.

Rezultati

U Tablici 1. su srednje vrijednosti dobi, trajanja
DM-a, PBI-ja, PD-a, AL-a i pusenja (broj popusenih
kutijana godinu) u odnosu premarazini glikoliziranog
hemoglobina (HbA1c¢) i puSenja. RR za AL kod pusa-
Caiznosio je 12,802 (95 postotni CI: 5,661-15,343), a
za PD 7,99 (95 postotni CI: 3,45-9,012) (Tablica 2.),
nakon §to je u regresijski model dodan interakcijski
pojam “HbAlc > 8,5, puSenje” i uskladivanja preo-
stalih varijabli. RR za AL kod razine HbAlc > 8,5
iznosio je 10,681 (95 postotni CI: 2,16-14,478), a za
razinu < 8,5 - 8,214 (95 postotni CI: 5,665-11,32). Ti
podaci upucuju na izravno djelovanje pusenja i razi-
ne glikoliziranog hemoglobina (HbA1c) na napredo-
vanje parodontitisa kod dijabetiCara.

Rasprava

Rezultati ovog istrazivanja jasno istiCu utjecaj
razine glikoliziranog hemoglobina (HbAlc) i puse-
nja na parodontalni status inzulinski ovisnih dijabe-
tiCara. Pusaci s nereguliranom glikemickom kontro-
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variables: probing depth (PD), gingival recession
(GR), AL, and Papilla Bleeding Index (PBI). PD
was measured on vestibular sites of all present teeth
by a calibrated periodontal probe (DB 768, Aescu-
lap, Tuttlingen, FR Germany). Only sites with PD
of 5 mm and greater were noted. GR was measured
on vestibular sites of all present teeth, while AL was
computed as the sum of PD and GR. Sites with AL
greater than 4 mm were considered as periodonti-
tis. These values were used recently as determinants
of periodontitis (27,28). PBI was measured accord-
ing to the original technique (29), and analyzed as a
continuous variable.

Statistical analysis

The statistical analysis was performed using
SPSS (SPSS Inc., Chicago, IL, USA), version 10.0.
Relative risks (RR) with 95% confidence interval
were assessed by means of Poisson regression mod-
els for AL between 4 and 8 mm and PD between 5
and 9 mm, adjusted for the number of teeth and age.
Poisson regression is used in cohort studies of rare
(or undetermined) outcomes conducted over vari-
able lengths of time. For cohort studies in which
all subjects were followed for the same time peri-
od, such as this one, time-at-risk value was specified
as 1 for each subject (30). The correction was per-
formed by the statistical package, at the same time
as the regression model analysis.

Results

Table 1 shows mean values of age, duration of
DM, PBI, PD, AL, and smoking (number of smoked
packs in a year) in relation to HbAlc level and
smoking. RR for AL in smokers was 12.802 (95%
confidence interval (CI): 5.661-15.343), and for PD
7.99 (95% CI: 3.45-9.012) (Table 2), when the in-
teraction term “HbAlc > 8.5, “smoking”, was add-
ed into the regression analysis, after the adjustment
of other variables. RR for AL at HbAlc level > 8.5
was 10.681 (95% CI: 2.16-14.478), and for the level
< 8.5 it was 8.214 (95% CI: 5.665-11.32).

These data suggest a direct effect of smoking and
HbAlc level on further progression of periodontal
disease in diabetic patients.

Discussion

The results of our study clearly show the influ-
ence of HbAlc level and smoking on periodontal
status of insulin-dependent diabetics. Smokers with
unregulated glycemic control (HbAlc > 8.5) have
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Table 1.

year in relation to HbA1c level and smoking
Tablica 1. Srednje vrijednosti (standardna devijacija) dobi, trajanja DM-a, PBI-ja, PD-a, AL-a i broja popu3enih kutija tijekom

godine u odnosu prema glikoliziranom hemoglobinu (HbA1c) i pusenju

Razina HbA1c, pusenje i parodontitis

Mean values (standard deviation) of age, duration of DM, PBI, PD, AL, and number of cigarette packs smoked in a

Broyenbat Trajanje Broj kutija
Dob (god) * | iy per of (PM-2 @D\ ppy | pp (um) | AL (mm) | &P
Age (yrs) teeth Duration of Number of
DM (yrs) packs (yrs)
HbAlc > 8,5, pusaci ¢ 51 17,2 9,6 31,88 3,35 6,72 16,88
HbAlc > 8.5, smokers 9,8) 6,51) (9,03) (19,03) (1,6) (2,44) 9,11)
HbAlc < 8,5, pusaci * 63 19,8 5,9 18 2,14 5,99 32,03
HbAlc < 8,5, smokers (13,8) (8,27) (6,75) (16,43) (0,71) (1,89) (24,4)
HbAlc > 8,5, nepusaci ® 674 242 14,7 9,2 2,51 5,48 )
HbAlc > 8,5, nonsmokers 9,3) (7,55) (11) (10,25) (0,88) (2,49)
HbAlc < 8,5, nepusaci 61 31,9 12,6 12,05 1,64 3,11 i
HbAlc < 8,5, nonsmokers (13,2) (10,11) (8.4) (11,04) | (0,61) (1,25)

DM - Dijabetes melitus  Diabetes mellitus; PBI - Indeks krvarenja ¢ Papilla bleeding index; PD - Dubina sondiranja  Probing depth;

AL - Gubitak pri¢vrska ¢ Attachment

loss

Table 2. Results of Poisson regression analysis for the number of sites with AL 4-8 mm and PD 5-9 mm
Tablica 2. Rezultati Poissonove regresijske analize za broj mjesta s AL-om 4 - 8 mm i PD-om 5 - 9 mm
AL PD
RR (95% CI) p RR (95% CI) P

Pusenje ¢ Smoking 12,805 5,76-31,1 0,001 7,99 3,35-9,08 0,007
Nepusenje ® Not smoking 4,891 1,43-6,67 0,031 0,621 0,37-0,84 0,434
HbAlc>38,5 10,681 6,2-17,32 0,002 12,36 4,82-27,2 0,001
HbAlc <8.,5 1 - - 1 - -
HbAlc > 8,5, puSaci ® smoker 8,214 5,7-11,98 0,006 3,789 2,11-4,38 0,057
HbAlc < 8,5, nepusaci * nonsmoker 1 - 1 - -
PBI 2,111 0,91-3,32 0,152 2,668 1,93-3,27 0,108
Broj zuba « Number of teeth 1,215 0,9-1,97 0,0115

Dob * Age 0,185 0,12-0,26 0,669 0,237 0,18-0,35 0,628
Trajanje DM-a (god) ¢ Duration of DM (yrs)

0-15 1,219 1,1-1,7 0,274 1,392 0,98-2,65 0,243
15+ 2,289 1,3-3,35 0,136 2,696 1,47-3,17 0,91

CI - Interval pouzdanosti ® Confidence interval; RR - Relativni rizik ¢ Relative risk
RR je uskladen za druge varijable, a interakcija “HbAlc > 8,5, puSenje” dodana je u model
RR was adjusted for other variables, and the interaction “HbAlc > 8.5, smoking” was added into the model

lom (HbAlc > 8,5) imaju najviSe vrijednosti PBI-ja,
PD-a i AL-a. Nije opaZena razlika izmedu srednjih
vrijednosti PD-a i AL-a kod pusaca s dobrom i lo-
Som glikemi¢kom kontrolom. NajniZe su vrijedno-
sti kod kontroliranih pacijenata-nepusaca. Smatra
se da se kod pacijenata s loSom glikemi¢kom kon-
trolom koji puSe viSe od onih s dobrom glikemic-
kom kontrolom vidi izravni utjecaj na parodontal-
ni status. No, to nije potvrdeno buduéi da pusaci s
dobrom glikemickom kontrolom puse gotovo dvo-
struko manje od onih s loSom glikemickom kontro-
lom (Tablica 1.). Za te rezultate vjerojatno je kriva
opca loSa briga za zdravlje i slaba regulacijom bo-
lesti kod inzulinski ovisnih dijabetiCara, Sto rezul-
tira loSom glikemickom kontrolom i slabijim paro-
dontalnim statusom (31). ViSe plaka i ne tako Cesta
oralna higijena takoder su povezani s DM-om ovi-

the highest values of PBI, PD and AL. There is no
difference in mean values of PD and AL in smokers
with good and poor glycemic control. The lowest
values can be observed in controlled nonsmoking
patients. It is considered that patients with poor gly-
cemic control smoke more than those with good gly-
cemic control, which is affecting their periodontal
status. This has not been confirmed, since smokers
with good glycemic control smoke almost twice as
much as smokers with poor glycemic control (Table
1). These results are probably caused by generally
poor care and poor disease regulation in insulin-de-
pendent diabetics, leading to poor glycemic control
and worse periodontal status, which has been con-
firmed (31). More plaque and less frequent oral hy-
giene have also been correlated with insulin-depen-
dent DM and higher values of HbAlc (32). It can be
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snim o inzulinu i vi§im vrijednostima glikoliziranog
hemoglobina (32). MoZemo zakljuciti da loSa oral-
na higijena kod ispitanika s nereguliranim inzulin-
ski ovisnim DM-om utjece na njihov parodontalni
status, ali istodobno je moguce i da lo§ parodontalni
status utjece na razinu glikoloziranog hemoglobina
(HbATlc). Istrazivanja su potvrdila da parodontitis
moZe djelovati na glikemicku kontrolu pacijenata s
DM-om (31) te da mehanicka terapija smanjuje ra-
zinu glikoliziranog hemoglobina (33). Rezultati re-
gresijske analize (Tablica 2.) kod pusaca s inzulinski
ovisnim DM-om jasno pokazuju statisticki poveéan
rizik za AL, ali ne i za PD.

Potvrdena je i korelacija izmedu nereguliranog
DM-a i parodontalnih parametara. Haffajee i So-
cransky povezali su dob s AL-om (34). Iako smo
procjenjivali utjecaj dobi na parodontalni status, ni-
smo prona$li statisti¢ki znatnu korelaciju izmedu
dobi, AL-a i PD-a.

Smatra se da pacijenti s DM-om imaju povecanu
produkciju uznapredovalih produkata glikozilacije
(AGE) (35). Njihova koncentracija u gingivalnom
tkivu dijabeticara gotovo je dvostruko veca u us-
poredbi sa zdravim ispitanicima te uzrokuje mikro-
vaskularna oStecenja i zadebljanje krvnih Zila (36),
pojatavajuéi nastanak upalnih citokina (35). Cak su
i potvrdene neke citokine kod pacijenata s DM-om.
(37,38). Povecane razine glukoze dovode do pore-
mecaja u ekspresivnosti fibronektinskih receptora,
onemogucavajuci proces cijeljenja. Esmatjes 1 su-
radnici opisali su poviSene vrijednosti nekih citoki-
na kod pusaca s DM-om (39) te su zakljucili da pu-
Senje moze pojacati hipoglikemiju, a i prevalenciju
mikrovaskularnih komplikacija DM-a.

Nase istrazivanje pokazalo je izravan utjecaj pu-
Senja i poviSene razine glikoliziranog hemoglobina
(HbA1c) kod inzulinski ovisnih dijabeti¢ara na AL i
PD, sto je u skladu s rezultatima dugotrajnog prace-
nja pacijenata s DM-om tipa I (40). Sli¢ne rezultate
objavili su i Syrjdld i suradnici (41), no bez povezano-
sti s PD-om. U naSem istraZivanju nije bilo statisti¢ki
znatne razlike izmedu trajanja DM-a te AL-a i PD-a,
slino kao i u istrazivanju De Pommereaua i suradni-
ka (20). Firatli i suradnici su, suprotno nasem istraZi-
vanju, pronasli statisti¢ki znatnu povezanost izmedu
trajanja DM-a i parodontalnog statusa i viSe AL-a, ali
ne i s plakom i gingivalnim indeksima kod pacijenata
s DM-om (11). Buduc¢i da su oni ispitivali povezanost
trajanja DM-a i parodontalni status djece i adolesce-
nata, a nasa je populacija prosje¢ne dobi od 34 do 81
godine, radi se o potpuno razli¢itim ciljnim skupina-
ma, ali i o drugoj bolesti (tip I nasuprot tipa II). Mo-
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concluded that poor oral hygiene in unregulated in-
sulin-dependent subjects influences their periodon-
tal status, but at the same time, poor periodontal
condition may influence the level of HbAlc. Stud-
ies have shown that periodontitis can affect the gly-
cemic control in DM patients (31), and that mechan-
ical therapy results in lower values of HbAlc (33).
The results of regression analysis (Table 2) clearly
show statistically increased risk for AL, but not for
PD, in smokers with insulin-dependent DM.

Furthermore, the correlation between unregulat-
ed DM and periodontal parameters has been con-
firmed. Haffajee and Socransky have correlated age
with AL (34). Although we have assessed the influ-
ence of age on periodontal status, there was no sta-
tistical correlation between age, AL and PD.

It is considered that patients with DM have in-
creased production of advanced gycosilation end-
products (AGE) (35). The concentration of AGEs
in the gingival tissue of diabetics is almost double
when compared to healthy individuals, thus causing
microvascular damage and thickening of the blood
vessel walls (36), and enhancing the inflammatory
cytokines production (35). Investigators have con-
firmed higher values of some cytokines in DM pa-
tients (37,38). Increased level of glucose leads to a
deformation in expressiveness of fibronectin recep-
tors, disabling the healing process. Esmatjes et al.
have described increased levels of some cytokines
in smokers with DM (39) and have concluded that
smoking can increase hyperglycemia, and that is
can subsequently increase the prevalence of micro-
vascular complications in smokers with DM.

Our study shows the direct influence of smoking
and increased level of HbAlc in insulin-dependent
DM on AL and PD, which corroborates the results
of long-term follow-up of diabetes type I patients
(40). Similar results were published by Syrjili et
al. (41), who did not find the correlation with PD.
There was no statistically significant correlation be-
tween duration of DM and AL and PD in our study,
similarly to De Pommereau et al. (20). Firatli et al.
have, contrary to our results, shown statistically sig-
nificant correlation between duration of DM and
periodontal status, more AL, but not with plaque
and gingival indices in patients with DM (11). Since
they studied the correlation between DM duration
and periodontal status of children and adolescents,
and the age range of our population was between 34
and 81 years, these are completely different study
cohorts, as well as they have had different diseases
(type I and type II). It can be said that, according to



254  Bago, Bosnjak

7Ze se reci da, na temelju ispitivanja Firatlija i suradni-
ka (11), postoje indicije da trajanje DM-a kod djece i
adolescenata utjece na pogorSanje parodontalnog sta-
tusa, $to joS$ nije potvrdeno kod odraslih osoba.

Zakljuc¢ak

Pacijenti s inzulinski ovisnim DM-om, a pusaci
su, u najrizicnijoj su skupini za razvoj i progresiju
parodontalne bolesti te zato trebaju detaljnu shemu
parodontalne terapije s kra¢im razmacima izmedu
posjeta. Ja¢ina DM-a mjerena razinom glikolizira-
nog hemoglobina (HbAlc) i puSenje imaju izravni
razorni ucinak na parodontalni status ispitivane po-
pulacije.

Napomena

Prva autorica rada nagradena je godine 2004.
rektorovom nagradom SveuciliSta u Zagrebu za
istraZivanje koje je rezultiralo ovim radom.

Razina HbA1c, pusenje i parodontitis

the results of Firatli et al. (11), there is information
that DM duration in children and adolescents direct-
ly influences periodontal status, a correlation yet to
be confirmed in adult population.

Conclusion

Insulin-dependent DM patients that smoke have
the greatest risk for the development and progres-
sion of periodontal disease, and therefore are in
need of a detailed periodontal therapy scheme with
shorter recall intervals. The severity of DM mea-
sured by HbAlc level and smoking has direct dete-
riorating influence on periodontal status in the stud-
ied population.
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Objective of work. The aim of the study was to investigate the effect of diabetes
mellitus (DM) duration and HbA1c level on periodontal status of patients with insu-
lin-dependent DM, as well as the combined effect of smoking and HbA1c level on
periodontal status. Subjects were randomly selected from the patients with insulin-
dependent DM that are treated at the Department of Endocrinology in the hospital
“Sveti Duh”. Data was gathered by means of an interview, clinical periodontal inves-
tigation and patients’ charts from the department. Sites with probing depth of 5 mm
and greater were selected as sites with periodontitis. By means of Poisson regres-
sion model a relative risk with 95% confidence interval was computed, corrected for
age of the subjects. Relative risk for attachment loss in smokers was 12.805, and
for probing depth in smokers 7.99. Relative risk of the HbA1c level > 8.5 in smokers
was 10.681 (p = 0.002), and 8.214 (p = 0.006) for HbA1c level < 8.5. Relative risk for
attachment loss in nonsmokers was 4.891 (p = 0.031). It was concluded that insu-
lin-dependent smokers with poor glycemic control have the greatest risk for devel-
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