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RESUMEN
El objetivo fue medir la ocurrencia de Periodontitis Crónica
Avanzada en un grupo de pacientes diabéticos tipo 2 en Bogotá,
Colombia.
Un grupo de pacientes diabéticos tipo 2 adherido a un programa
de atención fue seleccionado de acuerdo a criterios específicos.
Se registraron datos demográficos, médicos y periodontales; los
pacientes recibieron un examen periodontal en media boca, de
forma aleatoria, que incluía: Número de dientes, hemorragia al
sondaje, profundidad de bolsa y nivel de inserción clínico. Los
parámetros periodontales fueron comparados con los de un
grupo de pacientes sin diabetes. La ocurrencia de Periodontitis
Crónica Avanzada fue comparada entre los grupos de acuerdo a
dos criterios; el primero fue la presencia de ≥ 2 superficies proxi-
males con una pérdida de inserción clínica ≥ 6 mm., y ≥ 1 super-
ficie proximal con profundidad de bolsa ≥ 5 mm.; el segundo
criterio fue la presencia de un porcentaje de hemorragia al son-
daje ≥50%, y un porcentaje de superficies con profundidad de
bolsa ≥ 4 mm de ≥20%. El efecto del grado de control metabóli-

co fue analizado. Los resultados fueron sometidos a las pruebas
de Chi-cuadrado, Mann-Whitney, Kruskal-Wallis y de correla-
ción de Pearson.
Un grupo de 72 pacientes diabéticos tipo 2 fue comparado con
39 pacientes no diabéticos de edad similar. Los pacientes diabé-
ticos presentaron un grado aceptable de control metabólico,
HbA1c 7.94% (1.60). La ocurrencia de Periodontitis Crónica
Avanzada fue similar en los dos grupos cuando se utilizaron cri-
terios basados en el nivel de inserción clínico, 22.22%; pero fue
mayor en los pacientes con diabetes tipo 2 cuando se utilizaron
criterios basados en parámetros de inflamación gingival,
23.07% contra 5.12%. El grado de control metabólico demostró
una relación con la severidad de los parámetros periodontales.
Este grupo de pacientes diabéticos tipo 2 demostró peores con-
diciones periodontales que las del grupo control analizado.

Palabras Clave: Periodontitis Crónica; Enfermedades Perio-
dontales; Diabetes Mellitus, tipo 2; Hemoglobina A, Glicosila-
da; Complicaciones de la Diabetes. 

ABSTRACT
The aim of this study was to measure the occurrence of severe
chronic periodontitis in a group of Colombian type 2 diabetes
patients.
A group of type 2 diabetic patients regularly attending a dia-
betes program was selected according to specific criteria.
Demographic, medical and periodontal variables were record-
ed. A randomized half-mouth examination was performed,
including plaque index, bleeding on probing, pocket depth and
clinical attachment level. They were compared to a group of
individuals without diabetes, based on different criteria; the
first was the presence of ≥ 2 interproximal sites with CAL ≥ 6
mm, and ≥ 1 interproximal sites with PD ≥ 5 mm; the second
was presence of ≥ 50% percentage of bleeding on probing, and
≥ 20% sites showing PD ≥ 4 mm. The effect of metabolic con-

trol was analyzed. Results were tested through Chi-square,
Mann-Whitney, Kruskal-Wallis and Pearson correlation tests.
Seventy-two subjects with type 2 diabetes were compared to 39
subjects without diabetes of a similar age. Diabetic subjects had
a fair degree of metabolic control, HbA1c 7.94% (1.60). Occur-
rence of severe chronic periodontitis was similar for both groups
when using diagnostic criteria based on CAL levels, 22.22%, but
was greater for subjects with diabetes when using criteria based
on periodontal inflammation, 23.07% versus 5.12%. Degree of
metabolic control had a relation to periodontal parameters.
Colombian type 2 diabetes subjects demonstrated poorer peri-
odontal conditions than non-diabetic individuals.

Key Words: chronic periodontitis; periodontal diseases; diabetes
mellitus; hemoglobin A, glycosylated; diabetes complications.
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INTRODUCTION

Diabetes mellitus is a common endocrine pathology
affecting approximately 6-8.5% of the world popu-
lation1,2. It has been calculated that its prevalence

will increase, due to demographic changes, from 171
million people affected worldwide in 2000 to 366
million by the year 2030; in Latin America, this
changing prevalence would nearly triple the number
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of diabetics, from 13 to 32 million people3. An esti-
mated 97% of diabetic individuals suffer from type
2 diabetes4, a multifactorial pathology caused by
alterations in several gene products leading to pan-
creatic β-cell dysfunction and insulin resistance5.
Macrovascular and microvascular complications of
diabetes represent the main medical burden of the
disease; it has been reported that cardiovascular
morbidity of type 2 diabetic patients is two to four
times greater than that of non-diabetic people6.
Several epidemiological studies have described an
increased severity of periodontal disease among dia-
betic subjects. Data from 4343 individuals included
in the NHANES III survey in the USA showed that
poorly controlled diabetic subjects were 2.90 times
more likely to have severe periodontitis than non-
diabetic subjects, after controlling for relevant con-
founding factors; at the same time, a tendency for
higher prevalence of severe periodontitis, odds ratio
1.56, was present in better controlled diabetics7.
Studies on the Pima Indian community in Arizona,
the population with the highest recorded prevalence
of type 2 diabetes mellitus in the world, have
described a 2.3 to 4.8 higher prevalence of periodon-
tal disease in different age groups for subjects with
diabetes8, 9. Several references originating in differ-
ent countries have described poorer periodontal con-
ditions in diabetic subjects. Greater significant level
of gingival inflammation and attachment loss were
found in type 2 diabetic subjects, compared to non-
diabetic controls, in a large epidemiological study
of 2144 individuals in France10. In Germany, an
analysis of type 1 and 2 diabetic subjects comparing
the Pomerania Health Study (Germany) to diabetic
clinic patients revealed greater attachment level loss
in diabetics, this relationship being significantly
affected by the level of metabolic control11. In Latin
America, few references have described the peri-
odontal conditions of diabetic individuals compared
to control subjects, with mainly type 1 patients being
examined. In Mexico, a cross-sectional study on a
sample of 175 type 1 and 2 diabetic patients found
significantly poorer periodontal conditions in sub-
jects affected by type 2 diabetes compared to a con-
trol group of non-diabetic individuals12. 
The degree of metabolic control has been studied as a
factor influencing increased prevalence of periodon-
tal disease in diabetic subjects. Studies performed on
patient samples in the USA and Finland have revealed
that poorly controlled diabetic subjects had increased

signs of periodontal disease, reflected as greater loss
of attachment, deeper periodontal pockets and greater
numbers of missing teeth13-16. A report on 181 diabet-
ic patients in Singapore found that the percentage of
glycated hemoglobin (HbA1c) was a significant pre-
dictor variable for percentage of bleeding on probing
and percentage of periodontal pockets ≥ 5 mm17.
The aim of this study was to measure the occurrence
of periodontal parameters in a group of Colombian
type 2 diabetic patients, compared to a group of non-
diabetic individuals, and at the same time to evaluate
the possible relation between the degree of metabolic
control and other medical and periodontal variables. 

MATERIALS AND METHODS

An examination was performed on diabetic patients
regularly attending the Program for Diabetes Con-
trol at the Medical School, National University 
of Colombia. The objective of this program is to
provide medical care to subjects with diabetes reg-
istered in the university health system, mainly stu-
dents, teachers and administrative personnel; it
includes approximately 130 individuals. The pro-
gram includes medical appointments every 3 months,
laboratory examinations, counseling regarding diet
and physical activity, and provision of equipment
for glucose self-monitoring. 

Study Individuals

All patients registered in the Program were screened
for inclusion criteria and willingness to participate
in a periodontal examination. After an explanation
of examination procedures, all patients provided
informed consent. Approval of the study was
obtained from the Ethics Committee, Dental School,
National University of Colombia.
Inclusion criteria were:
• Diagnosis of type 2 diabetes mellitus
• Adherence to the Diabetic Control Program, Divi-

sion of Lipids and Diabetes, Medical School,
National University of Colombia

• Presence of at least six natural teeth
• Absence of systemic conditions that would require

antibiotic prophylaxis for periodontal examination

A group of non-diabetic individuals of a similar age
seeking general dental treatment at the Dental
School was recruited for comparison. Subjects
seeking periodontal care were excluded from the
non-diabetic group. 
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Examination Procedures

Demographic, medical and periodontal variables
were collected for all individuals. Demographic
variables included age, gender and education
level. The medical variables studied were HbA1c
percentage, body mass index (BMI), time since
diagnosis of diabetes (in months) and smoking
status.
A randomized half-mouth examination carried out
by a single periodontitst (CS) was performed on
four surfaces per tooth: mesio-lingual, mid-lingual,
mid-buccal and disto-buccal. The periodontal
examination included number of teeth, plaque
accumulation, bleeding on probing, pocket depth
(PD) and clinical attachment level (CAL). Plaque
Index scores18 were calculated and dichotomized
based on presence of visible plaque; scores 2 and 3
became a 1 value; scores 0 and 1 became a 0 value.
Full-mouth percentage of bleeding on probing and
percentage of pockets ≥ 4 mm were calculated.
Measurements were carried out to the nearest mil-
limeter using the UNC 15 probe (Hu-Friedy, Chica-
go, IL, USA).
The occurrence of severe periodontitis was descri -
bed according to two different diagnostic criteria.
The first criterion was according to the Center for
Disease Control (CDC) Working Group19, which
defined severe periodontitis as the presence of 
≥ 2 interproximal sites with CAL ≥ 6 mm, and ≥ 1
interproximal sites with PD ≥ 5 mm. The second
diagnostic criterion used a modification of the
Biofilm-Gingival Interface (BGI) classification
described by Offenbacher et al. (2007)20. Accord-
ing to the original criterion, a case defined as BGI-
deep lesion had ≥ 1 sites with PD ≥ 4 mm and ≥
50% percentage of bleeding on probing; for the
present study the criterion was modified to select
even more severe cases, as the PD inclusion criteri-
on was ≥ 20% sites showing PD ≥ 4 mm. 
Repeated assessments were performed on five ran-
domly selected individuals two months apart to 
calculate intra-examiner reproducibility. The repro-
ducibility coefficient for PD measurements was
0.90; for NIC measurements it was 0.94.

Degree of Diabetic Metabolic Control

The diabetic subject sample was divided into three
groups according to the degree of metabolic con-
trol: good control HbA1c < 7%, fair control HbA1c
7-7.9%, and poor metabolic control HbA1c ≥ 8%.

Statistical Analysis

All variables were analyzed for normal distribution
using the Shapiro-Wilk test. Means and standard
deviations were calculated for data description.
Most results showed a non-normal distribution;
therefore the differences in periodontal variables
between the diabetic and non-diabetic group were
analyzed using the Chi-square, Fisher Exact and
Mann-Whitney test. The few results showing a nor-
mal distribution were analyzed using a t-test. When
the diabetic sample was divided into three groups
according to degree of metabolic control, differ-
ences among groups were studied by the Kruskal-
Wallis test. The correlation between the various
parameters studied was analyzed by Pearson´s par-
tial correlation analyses. All analyses were per-
formed using JMP v. 8.0 software. The level of
statistical significance was set at p <0.05. 

RESULTS

Sample Description

From an approximate total number of 130 diabetic
patients regularly attending the Diabetic Control
Program, a group of 72 type 2 diabetic subjects met
the inclusion criteria to be examined. The majority
of patients not having periodontal examination were
completely edentulous, 27 patients. Other patients
not included were type 1 diabetics, individuals
undergoing periodontal treatment, having very few
teeth remaining, or requiring medication modifica-
tion or antibiotic prophylaxis before examination;
others refused to participate in the study. The dia-
betic subjects were compared to a group of 39 non-
diabetic patients of similar age.
Demographic characteristics of the diabetic and
control sample are summarized in Table 1. In gen-
eral, the ages of subjects with and without diabetes
were similar. The diabetic group included the same
number of men and women, while the non-diabetic
group included a larger number of women, but the
differences were not statistically significant. The
education level was significantly higher in the dia-
betic group, as a majority of individuals had uni-
versity or technical education, compared to the
non-diabetic group, where most subjects had ele-
mentary or secondary education. There were very
few smokers in the two groups, and differences
between groups were not statistically significant.
Medical variables in diabetic subjects showed a mean
HbA1c% level of 7.94 (1.60), range 5.4 to 12.6,
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revealing an average fair metabolic con-
trol of the diabetic condition. A total of
28 patients could be considered under
good metabolic control, 18 were under
fair metabolic control and 26 were under
poor metabolic control. The time since
diagnosis of diabetes had great variabil-
ity, 83.59 (88.30) months, representing
subjects with a long-term history of 
the disease as well as recent diagnosis 
of type 2 diabetes mellitus. Diabetic
patients had slightly higher levels of
BMI than non-diabetic patients, 27.77
kg/cm2 (3.91) compared to 25.69 kg/cm2

(2.99), respectively; nevertheless the
mean values for both groups were in 
the overweight category.

Occurrence of Severe Chronic

Periodontitis 

For diabetic subjects, the two different
criteria for establishing the presence of
severe chronic periodontitis gave simi-
lar prevalence results; a total of 16
patients, equivalent to 22.22% of the
sample, received this diagnosis. How-
ever, only 8 out of the 16 subjects were
diagnosed with severe chronic peri-
odontitis, according to both classifica-
tion systems. For non-diabetic subjects, the two
different criteria yielded different results; for the
CDC Working Group criterion19, the disease occur-
rence was 23.07%, while for the modified BGI crite-
rion20 it was 5.12%. The patients diagnosed with
severe chronic periodontitis, according to the modi-
fied BGI criterion, were also included in the peri-
odontitis group, based on the CDC Working Group
criterion. Only for the modified BGI criterion was
the occurrence of severe chronic periodontitis signif-
icantly higher in diabetic than in non-diabetic sub-
jects, p<0.03. Periodontitis diagnosis according to
the modified BGI criterion was significantly associ-
ated with HbA1c level, p<0.04; however no signifi-
cant association was found with the dichotomized
plaque index score p<0.53, smoking status p<0.90
and time since diabetes diagnosis p<0.66.

Comparison of Periodontal Parameters

Periodontal parameters of both study groups are
summarized in Table 2. Half-mouth examination

revealed that the number of teeth in the type 2 dia-
betic subjects was significantly higher than in the
non-diabetic. In addition, diabetic patients had a
significantly greater level of plaque accumulation
and percentage of bleeding on probing. Mean val-
ues for PD and CAL were similar in both study
groups. The percentage of sites with PD ≥ 4 mm
was greater in diabetics than in non-diabetic indi-
viduals; however, differences were not statistically
significant. 

Effect of Different Degree of Metabolic 

Control on Periodontal Parameters

Poorer periodontal parameters were observed as
metabolic control decreased (Table 3). Particularly,
plaque accumulation and percentage of bleeding on
probing were significantly different among the four
groups. A pairwise comparison of the modified
plaque index demonstrated significant differences
between non-diabetic and poorly-controlled diabetic
subjects, p<0.02, and between non-diabetic and dia-
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Table 1: Comparison of demographic characteristics in diabetic 
and control groups.

Characteristic Diabetic group Control group p-value
n=72 n=39

Age : mean (SD) 61.59 (8.68) 59.17 (8.01) 0.14

Gender (male/female) 36/36 13/26 0.06

Education level

No education 4 2 0.007*
Elementary 14 13
Secondary 14 15
Technical/University 40 9
Smokers 11 3 0.23

*Statistically significant differences. SD: Standard deviation

Table 2: Comparison of periodontal parameters in diabetic and 
control groups.

Periodontal Diabetic group Control group p-value
parameter n=72 n=39

Mean (SD) Mean (SD)

Number of teeth 10.88 (2.65) 9.64 (2.69) 0.006*

Plaque Index 0.26 (0.15) 0.17 (0.14) 0.03*

% Bleeding on Probing 60.31 (19.99) 50.87 (23.09) 0.001*

PD (mm) 2.53 (0.61) 2.51 (0.46) 0.88

CAL (mm) 2.66 (1.01) 2.73 (1.50) 0.65

% PD ≥ 4 mm 12.68 (12.84) 9.63 (12.03) 0.18

*Statistically significant differences, SD: Standard deviation, PD: Pocket depth
CAL: Clinical attachment level
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betic patients with fair control, p<0.04.
Differences in percentage of bleeding on
probing were significant between non-
diabetic and poorly-controlled diabetic
individuals, p<0.009, non-diabetic and
diabetic subjects with fair control,
p<0.002, well- and poorly-controlled dia-
betic patients, p<0.01, and patients with
diabetes under good and fair control,
p<0.009. It is noteworthy that no clini-
cally significant difference was found
between non-diabetic and well-con-
trolled diabetic individuals. No signifi-
cant difference was found between
groups for mean PD and CAL measure-
ments. A trend toward a larger percent-
age of pockets ≥ 4 mm as metabolic
control got worse was detected; however
it was not statistically significant. Com-
parison for percentage of pockets ≥ 4 mm
between non-diabetic and poorly-con-
trolled diabetic subjects had p<0.14,
while that between well-controlled and
poorly-controlled had p<0.16. 
Correlation analysis revealed a signifi-
cant correlation of time since diabetes
diagnosis and CAL level: r=0.39;
p<0.01.(Fig.1A) HbA1c percentage had
several significant correlations with
periodontal parameters, the greatest cor-
relation occurring with percentage of
bleeding on probing, r=0.33, p<0.05
(Fig 1B) followed by visible plaque
score, r=0.28; percentage of periodontal
pockets, r=0.26; and mean PD, r=0.25
(p<0.05). 
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Table 3: Comparison of periodontal parameters among non-diabetic controls, well-controlled, fairly-controlled
and poorly-controlled diabetic patients.

Periodontal parameter Non-diabetic Good control Fair control Poor control
n=39   Mean (SD) n=28   Mean (SD) n=18   Mean (SD) n=26   Mean (SD)

Number of teeth 9.64 (2.69) 11.17 (2.41) 10.94 (2.55) 10.88 (2.65)

Plaque Index 0.17 (0.14) 0.23 (0.15) 0.26 (0.13) 0.29 (0.17)*

% Bleeding on Probing 50.87 (23.09) 50.84 (19.20) 68.95 (17.47) 64.52 (18.88)*

PD 2.51 (0.46) 2.36 (0.65) 2.71 (0.67) 2.58 (0.64)

CAL 2.73 (1.50) 2.40 (0.65) 3.11 (1.14) 2.64 (1.16)

% PD ≥ 4 mm 9.63 (12.03) 10.19 (10.66) 13.21 (9.11) 15.01 (16.62)

*Statistically significant differences, SD: Standard deviation, PD: Pocket depth, CAL: Clinical attachment level

Fig. 1: Significant correlations between medical and periodontal parameters.
A :DxDM: Time since diabetes diagnosis in months vs. CAL: Clinical attach-
ment level (mm). r=0.39; p<0.01. B: HbA1c: Percentage of glycated
hemoglobin vs. BoP%: Percentage of bleeding on probing. r=0.33, p<0.05.
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DISCUSSION

The results of this study demonstrated poorer peri-
odontal conditions in patients affected by type 2
diabetes mellitus, in agreement with findings of
larger, population-based epidemiological studies7,

10, 11. Among this sample of diabetic patients, degree
of metabolic control was associated with poorer
periodontal status. An epidemiological study in
USA by Tsai et al. 7 used similar criteria regarding
CAL loss and PD measurements to define severe
periodontitis; findings showed that poorly con-
trolled diabetic patients were 2.90 times, and better
controlled were 1.56 times, as likely to have peri-
odontitis, compared to non-diabetic subjects; how-
ever differences were only significant for patients
with poor diabetic control. A population-based
study by Mattout et al 9 performed in France found
significant differences between diabetic and non-
diabetic individuals for plaque index and gingival
index, a smaller difference for CAL, and similar
values for PD. In contrast, an epidemiological study
in Germany by Kaur et al.11 found larger PD depth
CAL loss in type 2 diabetic subjects, but no signifi-
cant difference for type 1 diabetic individuals. Sim-
ilarly to the epidemiological studies described, our
study found differences between diabetic and con-
trol groups related to plaque and gingival bleeding;
whereas non-significant differences were found for
PD depth and CAL loss7, 10, 11. A meta-analysis of 23
studies by Khader et al.18 found significantly poorer
periodontal status for diabetic subjects compared to
controls; based on seven studies, overall difference
regarding PD depth was 0.34 mm ( C.I. 0.19-0.49),
and based on eight studies, overall difference
regarding CAL loss was 0.69 mm (C.I. 0.46-0.84).
Several reasons could be considered for the lack of
significant differences regarding PD depth and
CAL loss between diabetic and non-diabetic groups
in our study. Most of the diabetic subjects studied
exhibited good or fair control of the diabetic condi-
tion, having been chosen from a small group of
closely supervised patients at the diabetes control
program, not similar to the heterogeneous subjects
included in population-based epidemiological stud-
ies. The report by Tsai et al.7 found no significant
difference for severe periodontitis diagnosis
between non-diabetic and well-controlled diabetic
subjects. Moreover, time since diabetes diagnosis
varied greatly in the studied patients; a significant
correlation was found between time since diagnosis

and CAL loss, probably because some of the recent-
ly diagnosed diabetic subjects had not developed
the cumulative loss of periodontal support charac-
teristic of affected individuals. Therefore, presence
of confounding factors could affect the influence of
diabetic status on periodontal parameters. Diabetic
and control groups did not have statistically signifi-
cant differences regarding age, gender and smoking
status; however education level was significantly
lower in the control group. Several references have
described poorer periodontal conditions in subjects
with a low education level21,22. Finally, a control
group taken from subjects seeking treatment at the
dental school might vary in health status from the
general population; however, the large number of
missing teeth in the control group is characteristic
for this age population, according to Colombian
epidemiological studies23.
A few studies have analyzed the prevalence of peri-
odontitis in diabetic patients in Latin American
countries, including mainly type 1 patients; results
have shown a widespread or more severe presenta-
tion of periodontitis in diabetic patients24,25. A report
by Patiño-Marín et al.12 on type 1 or 2 Mexican dia-
betic subjects found that type 2 diabetic individuals
had a significantly larger number of missing teeth,
calculus index, PD and CAL12. Compared to the
results of our study, the control subjects in the study
by Patiño-Marín et al.12 had better oral health, with
a smaller number of missing teeth, probably associ-
ated with the inclusion of a younger age range for
patients, who were 30-60 years old.
Multiple clinical signs and symptoms of periodonti-
tis have led to wide variations in prevalence estimates
of disease, which has prompted the adoption of uni-
form criteria26, which is the reason why the CDC
Periodontal Surveillance Workgroup definition19 was
used for prevalence analysis. Nevertheless, a differ-
ent classification criterion was developed by 
Offenbacher et al.20 in an effort to identify biologic
phenotypes at the BGI, based on presence of pockets
and percentage of bleeding on probing. A modifica-
tion to the original criterion including a higher
threshold for number of pockets was made to ensure
selection of severe cases. Severe periodontitis preva-
lence was similar in diabetic compared to non-dia-
betic subjects using the CDC Working Group
criterion19, but it differed when using the modified
BGI. This is the consequence of greater bleeding on
probing and percentage of pockets in diabetics.
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Cross-sectional studies on type 1 diabetics showed a
greater tendency to gingival bleeding than controls,
despite similar levels of plaque accumulation27-29. 
Longitudinal and cross-sectional studies have
described the influence of degree of metabolic con-
trol on periodontal parameters, finding poorer clin-
ical conditions in poorly controlled diabetics13-16.
Similar results were found in our study, particularly
for percentage of bleeding on probing and visible
plaque scores, in addition to a greater percentage of
periodontal pockets. In particular, all subjects with
HbA1c levels ≥ 10% showed a percentage of bleed-
ing on probing ≥ 50%. A study on 181 diabetics by
Lim et al.17 also found that inadequate metabolic
control correlated with percentage of bleeding on
probing and pockets ≥ 5 mm. A study on type 1 dia-
betics by Ternoven et al.30 found greater bone loss
in type 1 diabetics as metabolic control worsened,

but the differences were not statistically significant.
In contrast, a study by Bridges et al.31 did not find
any influence of degree of metabolic control on
periodontal parameters; however this sample of
type 1 and 2 diabetic subjects exhibited general
poor metabolic control with HbA1c values ranging
from 9.2 to 11.1%. 
Within the limits of this study, it can be concluded
that this sample of Colombian type 2 diabetic
patients had poorer periodontal conditions than a
group of non-diabetic individuals, the differences
being significant for plaque accumulation and per-
centage of bleeding on probing. The prevalence of
severe periodontitis varied considerably, depending
on criteria for case selection. A worse degree of
metabolic control level was significantly associated
with greater severity of periodontal inflammatory
parameters. 
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