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Self-Reported Periodontitis and
Complications in Type 1 Diabetes
Patients: ABrazilianNationwide Survey

Luciano Santos Oliveira’, Ronaldo Lira-Junior?, Carlos Marcelo Figueredo?,
Marilia Brito Gomes?®, Ricardo Guimarées Fischer?

This study aimed to evaluate the possible association between periodontitis and systemic
complicationsin aBrazilian type 1 diabetes population. A multicentre, sectional study was
carried outin 28 public clinics located in 20 Brazilian cities. Data from 3,591 patients were
obtained (56.0% females, 57.2% Caucasians), with an average age of 21.2 + 11.7 yearsand
whose mean duration of type 1 diabetes was 9.6 + 8.1 years. Periodontitis was evaluated
through self-report. Odds ratios (OR) and 95% confidence intervals were calculated to
evaluate the association between periodontitis and systemic diabetes complications
(chronic micro and macrovascular complications and hospitalizations by hyperglycemia
and diabetic ketoacidosis). The prevalence of periodontitis was 4.7% (n=170). Periodontitis
patients had mean age of 27.4 + 12.9. This group was older (p<0.001), exhibited longer
diabetes duration (p<0.0001) and had elevated total cholesterol (p<0.05), triglycerides
(p<0.001) and lower HDL (p<0.05) values than patients without periodontitis. Systolic and
diastolic blood pressures were significantly increased in periodontitis patients (p<0.01).
Periodontitis patients had increased odds of microvascular complications (2.43 [1.74-
3.40]) and of hospitalizations related to hyperglycemia (2.76 [1.72-4.42]) and ketoacidosis
(2.72 [1.53-4.80]). In conclusion, periodontitis was associated to systemic complications
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in Brazilian type 1 diabetes patients.

Introduction

Diabetes mellitus is a cluster of chronic metabolic
disorders characterized by abnormal metabolism of glucose
caused by defects in insulin production and/or action (1).
International Diabetes Federation estimates indicate that
382 million people worldwide present diabetes (2). Cost
estimates in the Brazilian Public Health System evince
diabetes as a serious economic threat to public authorities
and all social sectors (3). Periodontitis is a biofilm-induced
chronicinflammatory condition affecting teeth-supporting
tissues (4). According to National Health and Nutrition
Examination Survey data 8.5% of the adult U.S. population
presented severe periodontitis, which may cause tooth
loss (5).

Several studies have established the relationship
between periodontitis and diabetes, which seems to be
bidirectional. Diabetes is an established risk factor for
periodontitis, as well as periodontitis influences metabolic
control and the development of diabetic complications (1).
Furthermore, periodontal treatment may reduce glycated
hemoglobin in diabetics (6). The link between both
diseases is not fully understood. Current findings point to
pro-inflammatory response in determining periodontitis
susceptibility and progression in patients with diabetes. In
addition, locally activated inflammatory mediators could
impair insulin signaling and impact on diabetes (1).

complications, association

The majority of research has focused on the relationship
between type 2 diabetes and periodontitis. However, type
1 diabetes (T1D) also increase the risk of periodontitis
(7). Dakovic and Pavlovic (8) have found increased odds
for periodontitis in type 1 diabetes patients (odds ratio
= 2.78: 95% confidence interval: 1.42 - 5.44). Likewise,
TID patients have higher odds for increased number of
missing teeth in comparison with non-diabetic patients
(9). The association between periodontitis and diabetes
complications in T1D patients has been even less studied.
In a follow-up study, significantly increased prevalence of
proteinuria and cardiovascular complications were observed
in T1D patients with severe periodontitis compared to T1D
patients with no/minor periodontitis (10).

Thereby, the scientific evidence on this topic is scarce.
We hypothesized that as periodontitis is associated to
a low-grade systemic inflammation and an impairment
of insulin signaling (1), T1D patients with periodontitis
would have an increased odds of having diabetes chronic
complications. Thus, this cross-sectional study evaluated
the possible association between periodontitis and systemic
complications in a Brazilian T1D population.

Material and Methods

This multicenter, cross-sectional study was performed
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in 28 public ambulatory outpatient clinics from secondary
or tertiary levels of care, situated in 20 Brazilian cities
in four regions (north/northeast, southeast, south, and
mid-west) between December 2008 and December 2010.
Detailed methods of data collection have been previously
described (11). Briefly, all patients received health care from
the Brazilian Health Care System. The participating centers
possessed a diabetes clinic with at least one endocrinologist
and data from a minimum of 50 consecutive patients
presenting an initial diagnosis of T1D regularly attending
the clinic. Inclusion criteria consisted of a diagnosis of T1D
by a physician based on the typical clinical presentation,
such as weight loss, polyuria, polydipsia and polyphagia,
and the need for continuous insulin use since T1D diagnosis.
All patients were diagnosed between 1960 and 2010.

The following variables were assessed during the
clinical visit: age, race, educational level, economic status,
smoking status (current smoking should smoke more
than one cigarette/day at the moment of the interview),
height, weight, mean systolic (sBP) and diastolic blood
pressures (dBP) (three consecutive measurements in one
day were performed using a standard sphygmomanometer).
Age at diagnosis, duration of diabetes, modality of
diabetic treatment, comorbidities, hospitalization due
to hyperglycemia or diabetic ketoacidosis (DKA), and
frequency of self-monitoring of blood glucose were also
gathered. Levels of glycated hemoglobin (HbA1c), fasting
plasma glucose (FPG) and lipid profile on the last clinical
visit were obtained from medical records. Screenings for
retinopathy, using fundoscopy; nephropathy, according to
microalbuminuria; and foot examinations in patients with
diabetes duration equal or greater than five years were
noted when these procedures were performed within one
year of the study assessment. Analysis of diabetic chronic
microvascular complications was not performed in patients
with diabetes for less than five years (n=1,160, 32.3%).

The Brazilian Economic Classification Criteria was
used to assess the economic status (16). This classification
also considers education level, which is classified as
illiterate/incomplete primary education, complete primary
educationf/incomplete secondary education, complete
secondary education/incomplete high school, complete
high school/some college or complete college education.
The following classes of economic status were considered
in the study: very low, low, middle and high (12). The study
was approved by each local ethics committee. The Brazilian
Diabetes Society monitored and reviewed study-related
documents and approved allamendments and publications.
Each center's coordinator reviewed the chart form prior to
final approval. All patients or their parents when necessary
signed an informed consent.

Hypertension in adults was defined as sBP>140 mmHg
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and/or dBP=90 mmHg, measured during the last clinical
visit (13) or self-report; in children and adolescents,
hypertension was defined as sBP or dBP>95th percentile,
according to age, sex and height of the patient (14). ADA
criteria were used to define microalbuminuria and clinical
nephropathy (15). Overweight and obesity were defined
according to established BMI cutoffs for adults and children
and adolescents (15).

Methods used to measure HbA1c levels were collected
from the medical charts. HbA1c measurements were
obtained for 3,099 patients (86.2%) using methods
that were certified by the National Glycohemoglobin
Standardization Program; of these, 51.3% (n=1,766) were
evaluated using high-performance liquid chromatography,
whereas 46.6% (n=1,601) were evaluated using turbidimetry.
FPG, triglycerides, HDL and total cholesterol were assessed
using enzymatic techniques. LDL levels were calculated
using Friedewald's equation (16). Patients were classified
as children (< 13 years of age), adolescents (= 13 years and
< 18 years) and adults (>18 years) (15).

A detailed description of the study sample calculation
has been described previously. Sample size was calculated
based on the estimated prevalence of TIDM in Brazil and
the population density of each geographic region (11).

Periodontitis was evaluated through self-report after
giving a brief explanation about what periodontitis is. The
following question was asked to all patients 'Do you think
you have gum disease?' Whenever available, medical records
were checked for a possible diagnosis of periodontitis.

Data are presented as means (+standard deviation) for
continuous variables and as frequencies for categorical
variables. Comparisons between numeric variables were
performed using independent t-tests and z-tests for
discrete variables with a normal approximation to binomial
distribution. Odds ratios and 95% confidence intervals (Cl)
were calculated with periodontitis (yes/no) asindependent
variable and chronic complications and hospitalizations
(hyperglycemia and ketoacidosis) as dependent variables.
Analyses were performed using SPSS version 16.0 (Statistical
Package of Social Sciences, Chicago, lllinois, USA). A p-value
less than 0.05 was considered significant.

Results

Demographic data for the study population are
presented in Table 1. Demographic data were available for
3,591 patients. The majority of the patients evaluated were
underage 30 (n=1,077,30%). The mean age was 21.2 +11.7.

The prevalence of periodontitis was 4.7% (n=170).
Periodontitis patients were older (p<0.01) and showed
both higher age at diagnosis and diabetes duration
(p<0.001) than periodontally healthy patients. Periodontal
patients also presented higher systolic and diastolic blood



pressure (p<0.01). Regarding to biochemical variables,
patients with periodontitis exhibited increased total
cholesterol (p=0.03), triglycerides (p<0.001) and lower HDL
cholesterol (p<0.05) than patients with no periodontitis.
Periodontitis patients presented higher frequencies of
microvascular complications (p<0.001), hospitalizations by
both hyperglycaemia (p=0.001) and diabetes ketoacidosis
(p<0.01). These data are presented in Table 2.

Periodontitis patients presented ORs (95% Cl) of 2.43
(1.74-3.40) and 2.48 (1.79-3.44) for microvascular and
micro/macrovascular chronic complications, respectively.
Regarding hospitalization, periodontitis patients showed
increased ORs for hyperglycemia (2.76 [1.72-4.42]) and
DKA (2.72 [1.53-4.80]) in comparison with patients with
no periodontitis.

Discussion
This study aimed to assess the possible association

Table 1. Demographic data of the studied population

Variable
Age, years 21.2+11.7
Gender, female (n [%)]) 2,010 (56.0)
Age at diagnosis, years 10.0 (<1 to 44)
Age at diagnosis, years (n [%])
0-4.9 667 (18.5)
5-9.9 961 (26.8)
10-14.9 941 (26.2)
>15 1,022 (28.5)
Diabetes duration, years 9.6+8.1
Diabetes duration, years (n [%)])
0-4.9 672 (18.7)
5-9.9 961 (26.8)
10-14.9 941 (26.2)
>15 1,017 (28.3)
Level of care, n (%)
Secondary 995 (27.7)
Tertiary 2,596 (72.3)
Region (n [%])
Southeast 1,424 (39.7)
North/northeast 1,113 (31)
South 820 (22.8)
Mid-west 234 (6.5)

The data are presented as means (+SD) and frequencies.
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between periodontitis and systemic complications in a
Brazilian type 1 diabetes population. We assessed a range
of diabetes chronic complications, both microvascular
and macrovascular and comorbidities. To the best of our
knowledge this is one the greatest studies in this field. This
population presented a prevalence of periodontitis of 4.7%
and it was significantly associated with age, duration of
diabetes, diabetes-related chronic complications and other
comorbidities.

The reported prevalence of periodontitisin T1D patients
hasbeen variable. Studies have set the prevalence between
6 and 10% (17). Others studies have found prevalence of
periodontitis as high as 57.9% in type 1 diabetics (7). Our
study found a prevalence of 4.7%. Differences in age,
duration of disease and level of metabolic control may
account for these observed variations in prevalence (7,17).
Different methods have been used to evaluate periodontitis
(full and partial-mouth examinations, radiographs), which
may also contribute to variations in prevalence. Our study
used self-reported periodontitis and the question asked
presents good validity (18).

In agreement with our result, Poplawska-Kita et al.
(7) have also found higher age in diabetic patients with
periodontitis. Regarding blood pressure and biochemical
variables, we found higher sBP and dBP, total cholesterol,
triglycerides and lower HDL cholesterol in periodontitis
patients. Elevations in blood pressure were found in
systemically healthy patients with periodontitis (19).
Likewise, a worsening in lipid profile was shown in
periodontitis (20). In T1D patients, Poplawska-Kita et al.
(7) have found no significant difference in blood pressure
and lipid profile between patients with and without
periodontitis. Merchant et al. (21) have found non-
significant increases in total cholesterol, LDL cholesterol
and triglycerides in T1D patients with periodontal damage.
On the other hand, periodontal inflammation was
negatively associated with HDL levels in TID patients (22).
These conflicting results might arise from differences in
populations evaluated. Our population was younger than
that from Poplawska-Kita and Passoja's studies and older
than that from Merchant's study. Variations in duration of
disease and level of metabolic control might also account
for the differences. Our sample presented mean duration
of diabetes of 9.6 years. Other studies have shown duration
of disease of about 1 year (21) and 20 years (22).

This study adds significant knowledge to the field, as it
showed significantly higher frequencies, as well as higher
odds ratios of microvascular and micro/macrovascular
complications and hospitalizations by both hyperglycaemia
and diabetes ketoacidosis in TID patients reporting
periodontitis. In a case-control study, 2 groups of insulin-
dependent diabetics, 1 with severe periodontitis and 1
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Table 2. Demographic, clinical and laboratorial data of the patients presenting or not periodontitis

Periodontitis*
Variables p value
Yes (00) No (%)

n (%) 170 (4.7) 2,649 (73.8) -
Age, years 27.4+12.9 20.7+11.5 < 0.001
Age at diagnosis, years 14.4+8.9 11.3+7.8 < 0.001
Gender, Female n (%) 93 (54.7) 1,500 (56.6) 0.6
Diabetes duration, years 12.9+9.1 9.5+8.0 < 0.001
Race, n (%) 0.5

Caucasian 96 (56.5) 1,562 (59.0)

Non-Caucasian®* 74 (43.5) 1,087 (41.0)
Economic Status, n (%)*** 0.048

High 7 (4.1) 192 (7.5)

Medium 31 (18.2) 610 (23.9)

Low 59 (34.8) 871 (34.1)

Very Low 73 (42.9) 883 (34.5)
BMI (kg/m2) 22.6+4.2 21.6+4.2 0.004
Overweight/obesity, n (%) 48 (28.2) 837 (31.6) 0.3
Fasting glycaemia (mg/dL) 186.0+117.8  181.8+104.3 0.3
HbA1c (%) 9.242.2 9.2+42.3 0.9
HbAlc at goal, n (%) 20 (14.2) 463 (19.0) 0.15
sBP (mmHg) 115.3+20.1 110.1+16.5 < 0.001
dBP (mmHg) 73.5+13.4 70.7+11.4 < 0.003
Total Cholesterol (mg/dL) 177.6+43.9  170.0+41.5 0.03
HDL cholesterol (mg/dL) 49.7+14.2 52.9+14.7 0.02
LDL cholesterol (mg/dL) 105.2+36.5  99.5+33.0 0.059
Triglycerides (mg/dL) 115.8+100.5  91.7+69.9 < 0.001
Smoking status < 0.001

Current smoker, y (%) 10 (5.9) 112 (4.2)

Ex-smoker, y (%) 27 (15.9) 187 (7.1)

Never smoker, y (%) 133 (78.2) 2255 (85.1)
Dose of insulin (U/Kg/day) 0.9+0.4 0.9+0.3 0.13
Number of clinical visits to physician (previous year) 3.6+1.6 4.1+1.6 < 0.001
Number of clinical visits to dentist (previous year) 1.8+1.5 1.7+1.4 0.3
Chronic Complications, n (%)

Microvascular 58 (42.3) 464 (26.1) <0.0001

Macrovascular 12 (8.8) 84 (5.1) 0.06

Micro and macrovascular 63 (46.0) 507 (28.5) <0.0001
Hospitalization, n (%)

Hyperglycemia 23 (16.8) 142 (8.0) 0.001

DKA 15 (10.9) 91 (5.5) 0.008
Severe hypoglycaemia, n (%) 22 (25.6) 210 (17.7) 0.13

*Missing cases 772 (21.5%). **African-Brazilians, Mulattos, Asians, and Native Indians. **Missing
cases: 93 (3.3%). BMI, body mass index; sBP, systolic blood pressure; dBP, diastolic blood pressure;
HDL, high density lipoprotein; LDL, low density lipoprotein; DKA, diabetes ketoacidosis. Overweight
and obesity were considered together. The data are presented as means (+SD) and frequencies.

602

with no/minor periodontitis, were
followed for a median time of 6
years. The authors have found
significantly higher prevalence
of proteinuria and cardiovascular
complications such as stroke,
angina, myocardial infarction,
transient ischemic attacks, and
intermittent claudication in
patients with severe periodontitis
(10). Also, greater percentage of
ketoacidosis, retinopathy and
neuropathy in insulin-dependent
diabetes mellitus patients with
periodontitis. These results are in
agreement with our findings.

Severe periodontitis was
associated with higher risk of
cardiorenal mortality (combination
of diabetic nephropathy and
ischemic heart disease) in patients
with type 2 diabetes (23). Likewise,
periodontitis was shown to
predict the development of overt
nephropathy and end-stage
renal disease in type 2 diabetic
patients with little or no pre-
existing kidney disease in a dose-
dependent way (24). The authors
proposed systemic inflammation,
which may lead to endothelial
dysfunction, as the mechanism
responsible for the relationship of
periodontitis and kidney disease.
Although it was not verified in
our study, we speculate that
systemic inflammation may also
be the link between periodontitis
and systemic complications in
TID patients. Serum interleukin-6
and osteoprotegerin levels have
been associated with periodontal
inflammation in patients with
TID (25).

The major strengths of this
study are its large sample size and
the nationwide aspect comprising
a broad range of ethnic and
socioeconomic backgrounds. One
shortcoming includes the lack of
clinical periodontal evaluation,
which might have led us to



misclassification. However, due to our large sample size
self-reported periodontitis was used. Self-report has
been shown to be useful and valid for the assessment of
periodontitis and the question we used in the study has
been shown to have good validity (18). It is noteworthy
that non-differential misclassification of periodontitis
could result in underestimation of the associations.
Because of the cross-sectional nature, it is not possible
to establish temporality and, thus, causality might not be
drawn. Prospective studies are warranted to investigate
the assumptions made in this study.

In summary, periodontitis was associated to diabetes-
related chronic systemic complications in Brazilian type 1
diabetes patients. Periodontitis should be more carefully
observed in diabetic patients, since they are more prone
to systemic complications.

Resumo

Esse estudo objetivou avaliar a possivel associagdo entre periodontite e
complicagoes sistémicas em uma populacéo brasileira com diabetes tipo 1.
Foi realizado um estudo transversal, multicéntrico em 28 clinicas publicas
em 20 cidades brasileiras. Dados de 3.591 pacientes foram obtidos (56%
mulheres, 57,2% caucasianos), com idade média de 21,2+11,7 anos, em
que a duracdo média da diabetes tipo 1 foi 9,6+8,1 anos. Periodontite foi
avaliada através de auto-relato. Odds ratio (OR) e intervalos de confianca
950 foram calculados para avaliar a associacdo entre periodontite
e complicagdes sistémicas da diabetes (complicagdes crdnicas micro
e macrovasculares e hospitalizacées por hiperglicemia e cetoacidose
diabética). A prevaléncia de periodontite foi 4,7% (n=170). Pacientes
com periodontite apresentaram idade média de 27,4+12,9 anos. Esse
grupo foi mais velho (p<0,001), exibiu duragdo mais longa de diabetes
e tinha colesterol total (p<0,05) e triglicerideos (p<0,001) elevados e
menor HDL (p<0,05) que pacientes sem periodontite. Pressbes sanguineas
sistdlica e diastolica foram significativamente aumentadas em pacientes
com periodontite (p<0,01). Pacientes com periodontite apresentaram
OR aumentada para complicacdes microvasculares (2,43 [1,74-3,40]) e
para hospitalizacdes relacionadas a hiperglicemia (2,76 [1,72-4,42]) e
cetoacidose (2,72 [1,53-4,80]). Concluindo, periodontite foi associada
a complicacdes sistémicas em pacientes brasileiros com diabetes tipo 1.

Acknowledgements

The authors thank the Brazilian Type 1 Diabetes Study Group. This study
was supported by resources from Rio de Janeiro State Research Foundation
(FAPERJ), National Council for Scientific and Technological development
(CNPg) and Rio de Janeiro State University. The authors declare that there
are no conflicts of interest in this study.

References

1. lalla E, Papapanou PN. Diabetes mellitus and periodontitis: A tale of
two common interrelated diseases. Nat Rev Endocrinol 2011;7:738-
748.

2. International Diabetes Federation. IDF Diabetes Atlas; 2013.

3. Cobas RA, Ferraz MB, Matheus AS, Tannus LR, Negrato CA, Antonio de
Araujo L, et al. The cost of type 1 diabetes: A nationwide multicentre
study in Brazil. Bull World Health Organ. 2013;91:434-440.

4. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases.
Lancet 2005;366:1809-1820.

5. Eke PI, Dye BA, Wei L, Thornton-Evans GO, Genco RJ, CDC Periodontal

20.

21.

22.

23.

24

25.

Braz Dent J 27(5) 2016

Disease Surveillance workgroup. Prevalence of periodontitis in adults
in the United States: 2009 and 2010. J Dent Res 2012;91:914-920.
Engebretson S, Kocher T. Evidence that periodontal treatment improves
diabetes outcomes: A systematic review and meta-analysis. J Clin
Periodontol 2013;40:5153-5163.

Poptawska-Kita A, Siewko K, Szpak P, Krol B, Telejko B, Klimiuk PA, et
al.. Association between type 1 diabetes and periodontal health. Adv
Med Sci 2014;59:126-131.

Dakovic D, Pavlovic MD. Periodontal disease in children and adolescents
with type 1 diabetes in Serbia. J Periodontol. 2008;79:987-92.

Kaur G, Holtfreter B, Rathmann W, Schwahn C, Wallaschofski H,
Schipf S, et al. Association between type 1 and type 2 diabetes with
periodontal disease and tooth loss. J Clin Periodontol 2009;36:765-774.
Thorstensson H, Kuylenstierna J, Hugoson A. Medical status and
complications in relation to periodontal disease experience in insulin-
dependent diabetics. J Clin Periodontol 1996;23:194-202.

Gomes MB, Coral M, Cobas RA, Dib SA, Canani LH, Nery M, et al..
Prevalence of adults with type 1 diabetes who meet the goals of care
in daily clinical practice: A nationwide multicenter study in Brazil.
Diabetes Res Clin Pract 2012;97:63-70.

ABEP. Brazilian Economic classification criteria (2008). [Accessed in
2008 August]. Available from: http://www.abep.org/novo/Content.
aspx?Section|D=84.

Rossing P, Hougaard P, Borch-Johnsen K, Parving HH. Predictors of
mortality in insulin dependent diabetes: 10 year observational follow
up study. BMJ 1996;313:779-784.

Daniels SR, Greer FR, Committee on Nutrition Pediatrics. Blood pressure
levels for girls and boys by age and height percentile. Pediatrics
2008;122:198-208.

American Diabetes Association. Standards of medical care in
diabetes-2012. Diabetes Care. 2012;35 (Suppl 1):S11-S63.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration
of low-density lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge. Clin Chem 1972;18:499-502.

Xavier AC, Silva IN, Costa F de O, Corréa DS. Periodontal status in
children and adolescents with type 1 diabetes mellitus. Arq Bras
Endocrinol Metabol 2009;53:348-354.

Blicher B, Joshipura K, Eke P. Validation of self-reported periodontal
disease: A systematic review. J Dent Res 2005;84:881-890.

Tsakos G, Sabbah W, Hingorani AD, Netuveli G, Donos N, Watt RG, et
al.. Is periodontal inflammation associated with raised blood pressure?
Evidence from a national US survey. J Hypertens 2010;28:2386-2393.
Losche W, Karapetow F, Pohl A, Pohl C, Kocher T. Plasma lipid and blood
glucose levels in patients with destructive periodontal disease. J Clin
Periodontol 2000;27:537-541.

Merchant AT, Jethwani M, Choi YH, Morrato EH, Liese AD, Mayer-Davis
E. Associations between periodontal disease and selected risk factors
of early complications among youth with type 1 and type 2 diabetes:
A pilot study. Pediatr Diabetes 2011;12:529-535.

Passoja A, Knuuttila M, Hiltunen L, Karttunen R, Niemeld O, Raunio T,
et al.. Serum high-density lipoprotein cholesterol level associated with
the extent of periodontal inflammation in type 1 diabetic subjects. J
Clin Periodontol 2011;38:1071-1077.

Saremi A, Nelson RG, Tulloch-Reid M, Hanson RL, Sievers ML, Taylor GW,
et al.. Periodontal disease and mortality in type 2 diabetes. Diabetes
Care 2005;28:27-32.

. Shultis WA, Weil EJ, Looker HC, Curtis JM, Shlossman M, Genco RJ, et

al.. Effect of periodontitis on overt nephropathy and end-stage renal
disease in type 2 diabetes. Diabetes Care 2007;30:306-311.
Antonoglou G, Knuuttila M, Nieminen P, Vainio O, Hiltunen L, Raunio
T, et al.. Serum osteoprotegerin and periodontal destruction in subjects
with type 1 diabetes mellitus. J Clin Periodontol 2013;40:765-770.

Received May 21, 2016
Accepted July 15, 2016

603

Periodontitis and complications in T1D



