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Objective: Diabetes and periodontitis are non-transmissible chronic disorders that exhibit a mutual
relationship. A study was made to evaluate the risk of prediabetes and periodontal disease, and to
explore the association between them.

Methods: A descriptive cross-sectional study was made of 186 individuals over 18 years of age, without

KeyV‘_"’rdS-' prediabetes or diabetes, or cognitive impairment. Subjects undergoing dental treatment and pregnant
gre‘li'abetes women were excluded. Prediabetes risk was assessed based on the Finnish Diabetes Risk Score (FIN-
ral care

DRISC), and the individual risk of development and/or progression of periodontal disease was explored
with a periodontal disease risk questionnaire.
Results: A total of 135 gingival risk questionnaires and 142 FINDRISC questionnaires were correctly
completed. The proportion of subjects with a low, moderate and high risk of periodontal disease was
60.36%, 38.74% and 0.9%, respectively. With regard to the FINDRISC, the proportion of individuals with
low, slightly increased, moderately increased and high risk of prediabetes was 54.4%, 32.8%, 8%, and 4.8%,
respectively. A significant linear correlation between the two scores was observed (r=0.3659,
p < 0.0005). The variables associated with a slightly increased risk of prediabetes were age, overweight
and smoking, while the variables associated with a moderately increased or high risk were age 40—65
years, tooth loss, overweight and smoking.
Conclusions: These questionnaires may be of benefit to patients and can contribute to develop a chronic
care model characterized by collaboration among different healthcare professionals.

© 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.

Periodontitis
Finnish diabetes risk score (FINDRISC)

1. Introduction Spanish adult population suffers diabetes, and that 14.8% presents

some form of prediabetes (glucose intolerance, altered basal blood

Diabetes mellitus is an important health problem associated to
significant morbidity and mortality. The evidence indicates that
early diagnosis of the disease, with the adoption of measures to
ensure strict blood glucose control, is important in order to avoid or
mitigate the complications of diabetes [1—3].

According to the Di@bet.es trial, it is estimated that 13.8% of the
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glucose, or both) [4].

Since the early detection of prediabetes can allow the adoption
of treatment measures seeking to avoid progression towards dia-
betes, consensus-based prevention strategies should be established
[5—11].

Prediabetes is the stage preceding diabetes mellitus. Before type
2 diabetes becomes established, the blood glucose levels are seen to
increase but remain below the thresholds commonly taken to
characterize the disease. According to the American Diabetes As-
sociation (ADA) people with prediabetes have a fasting plasma
glucose concentration of 100—125 mg/dl (5.6—6.9 mmol/l) and/or
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glucose tolerance with oral glucose test values after two hours of
140—199 mg/dl (7.8—11.1 mmol/l) and/or a glycosylated hemoglo-
bin (HbA1c) level of 5.7—6.4% [2].

Periodontal diseases are chronic inflammatory disorders caused
by the presence of bacterial biofilms that affect the periodontal
tissues. These diseases in turn induce an immune and inflamma-
tory response at periodontal level that is largely responsible for the
associated tissue damage [12,13].

Periodontitis and diabetes are chronic diseases in which one
disorder influences the course and outcome of the other. Such
interaction moreover appears to increase the risk of complications.
Many diabetes risk factors and parameters, including obesity, in-
flammatory markers, low adiponectin levels and dyslipidemia have
also been related to periodontitis [10—14].

However, many people with periodontal disease are not aware
of the disorder, despite the presence of clear symptoms such as
bleeding of the gums, tooth mobility, etc. Only when very
advanced-stage manifestations appear (pain, tooth loss, important
tooth mobility, migration or positional changes that have an
esthetic impact, etc.) do they seek dental care. The management of
advanced-stage periodontal disease may not meet the expectations
of the patient, however [ 14—16]. The use of a self-administered test
assessing the risk of suffering periodontal disease could be a simple
and inexpensive way to screen for susceptible population groups.
The European Federation of Periodontology (EFP) and the Inter-
national Diabetes Federation (IDF) have developed consensus-
based guidelines for physicians, oral health professionals and pa-
tients with the aim of improving the early diagnosis, prevention
and co-management of diabetes and periodontitis [7,9,12].

Many studies have described a bidirectional relationship be-
tween diabetes and periodontal disease [1,3,5—8] Diabetes has an
adverse impact upon periodontal health, while periodontal infec-
tion has a negative effect upon blood glucose control and the
complications of diabetes [5].

We postulate that rapid screening tests can be useful for early
detection of the risk of developing diabetes and periodontal dis-
ease. A cross-sectional study has been carried out to assess this
possibility, analyzing the risk of prediabetes with the Finnish Dia-
betes Risk Score (FINDRISC), together with the risk of periodontal
disease, and the relationship between the two disorders.

2. Material and methods
2.1. Study design

A descriptive cross-sectional study was made to explore the
association between prediabetes and periodontal disease in a
population of the region of Murcia (Spain).

The study subjects were recruited on 12 November 2017 at the
Odontology stand of the health fair held on occasion of the World
Diabetes Day in Murcia. The participants agreed to complete the
questionnaires after having been explained the purpose of the
study. In appreciation of their participation, the volunteers received
a small gift in the form of toothpaste or a toothbrush.

The questionnaires were administered according to the insti-
tutional and/or national Ethics Committee standards and in abid-
ance with the Declaration of Helsinki 1964 (and posterior
amendments).

We included individuals over 18 years of age who agreed to
complete the questionnaires. Subjects diagnosed with prediabetes
or diabetes were excluded, as were individuals with cognitive
problems, patients receiving periodontal treatments, pregnant
women, people with a history of cardiovascular disease or bleeding
disorders, and patients receiving anticoagulation therapy or sub-
jected to dialysis.

The Finnish Diabetes Risk Score (FINDRISC) was used to predict
the risk of type 2 diabetes. This instrument has been validated [17],
and comprises the following items: age, body mass index (BMI),
waist circumference, physical activity, fruit and vegetable con-
sumption, medication for the control of arterial hypertension, a
history of hyperglycemia, and a family history of diabetes. An
identification form and the FINDRISC were completed. The final
score was classified as follows: < 7 (low risk), 7—11 (slightly
increased risk), 12—14 (moderate risk), 15—20 (high risk) and >20
(very high risk).

On the other hand, a periodontal disease risk questionnaire was
also used. This is a validated instrument [15] involving 21 questions
that assess the risk of suffering periodontal disease, and which al-
lows the subject to become aware of the problem — thereby
contributing to establish an earlier diagnosis of the disease. The
multiple choice questions, cover information referred to de-
mographic parameters, alterations of the teeth and gums, daily oral
hygiene, healthy habits, family history and general health.

2.2. Statistical analysis

The data from the questionnaires were entered in an MS Excel
spreadsheet for subsequent processing with the Stata package
(StataCorp 2015, Stata Statistical Software: Release 14. College
Station, TX, USA, StataCorp LP). Pearson correlation analysis was
used to establish possible correlations between the scores of both
tests, while the chi-squared test was used to explore associations
between the gingival health and diabetes risk questionnaires, with
prior stratification of diabetes risk into three categories: low (<7),
slightly increased [7—11] and moderately increased, high or very
high (>11). Multivariate logistic regression analysis was performed,
in which the response variable was diabetes risk stratified into the
aforementioned three categories and the independent variables
were the parameters of the periodontal disease risk questionnaire.
Low risk constituted the reference category for the response vari-
able in the multivariate logistic regression model. Statistical sig-
nificance was considered for p < 0.05.

3. Results

A total of 186 questionnaires were returned. Of these, 51 peri-
odontal disease risk questionnaires and 44 diabetes risk question-
naires were found to be incomplete and were excluded from the
analysis. The final sample therefore comprised 135 gingival risk and
142 FINDRISC questionnaires.

The prevalence of low, moderate and high periodontal risk was
seen to be 60.36%, 38.74% and 0.9%, respectively (Table 1). With
regard to the FINDRISC, the prevalence of low, slightly increased,
moderately increased and high prediabetes risk was 54.4%, 32.8%,
8% and 4.8%, respectively (Table 2).

A positive linear correlation was observed between the two
scores (r =0.3659, p <0.0005) (Fig. 1).

The univariate analysis revealed a significant association be-
tween the final FINDRISC stratified score and the variables age
(p=0.003), tooth loss (p =0.001) and overweight (p = 0.01).

In the multivariate analysis adjusted for the gingival health
questionnaire items, the variables associated to a slightly increased
prediabetes risk were age, overweight and smoking. In turn, the
variables associated to moderately increased or high risk were age
40—65 years, tooth loss, overweight and smoking (Table 3).

4. Discussion

Diabetes is an important health problem, and failure to diagnose
the disease further worsens the situation. The true challenge is
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Table 1
Descriptive analysis of the gingival health questionnaire results.
% % % N
Are you a male or female? Female Male 132
71.21 28.79
How old are you? <40 40—65 >65 130
41.54 47.69 10.77
What is your race? Other groups Negro 134
99.25 0.75
What is your socioeconomic level? High Average Low 135
3.70 94.81 1.48
Do your gums often bleed? No Yes 131
70.99 29.01
Have your gums retracted or do your teeth seem longer? No Yes 123
71.54 28.46
Do you teeth move? No Yes 131
87.79 12.21
Have you lost any teeth recently? No Yes 133
79.70 20.30
Have you visited the dentist in the last few years? Yes No 123
100 1]
Do you brush your teeth regularly? 3 times a day 2 times a day Once a day or less 13.43 134
53.73 32.84
Are you overweight? No Yes 130
76.15 23.85
Do you smoke? No Ex-smoker Yes
59.70 21.64 18.66
Do you have a lot of stress? No Some Alot 131
32.82 35.88 31.30
Do you drink more than two glasses of beer or wine a day? No Yes 134
90.30 9.70
Have your parents or siblings suffered diseases of the gums? No Yes 123
67.48 32.52
Do you have diabetes? No Yes 135
100 0
Do you have osteoporosis? No Yes 125
92 8
Table 2
Descriptive analysis of the FINDRISC results.
% % % % N
Age <45 45-54 55—64 >64 141
51.77 24.82 10.64 12.77
Body mass index <25 25-30 >30 133
55.65 3233 12.03
Waist circumference <94/80 94-102/80-88 >102/>88 134
61.94 31.34 6.72
Daily physical activity Yes No 141
73.05 26.95
Fruit or vegetables Daily Not daily 141
82.27 17.73
Medication for high blood pressure No Yes 139
84.17 15.83
History of hyperglycemia No Yes 142
90.85 9.15
Relatives with diabetes No Grandparents, uncles Parents, siblings 140
58.57 12.86 28.57

therefore to identify asymptomatic individuals in opportunistic
scenarios. The results of the present study suggest the existence of
an association between a moderately increased to high risk of
prediabetes and patient age, tooth loss, smoking and overweight.

Kowall et al. [18] found periodontitis and edentulism to be
associated with poorly controlled diabetes mellitus but not with
prediabetes or well controlled diabetes. The global findings suggest
that only severe blood glucose alterations are related to an
increased risk of periodontitis and tooth loss [19].

It is important to evaluate the early stages of these disorders in
order to better understand their natural course and the inter-
relationships between them. Edentulism indicates an increased

risk of diabetes and can have a substantial impact upon patient
quality of life, with eating problems and dietetic deficiencies [4—6].

Prevention programs require procedures for selecting or
screening for individuals at increased risk of developing diabetes. A
number of tools have been developed with this purpose in mind.
The Finnish Diabetes Risk Score (FINDRISC) is probably one of the
most efficient tools. There is no evidence to suggest that screening
for type 2 diabetes contributes to reduce morbidity-mortality in the
general population, though there are data suggesting that in-
terventions targeted to risk groups reduce the incidence of diabetes
or delay development of the disease [17].

The periodontal disease risk questionnaire is able to screen for
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Fig. 1. A positive linear correlation was observed between the two scores. The Finnish
Diabetes Risk Score (FINDRISC) and, a periodontal disease risk questionnaire.

the risk of developing periodontal disease in the general popula-
tion. The use of a self-administered questionnaire informing the
individual of the potential risk of suffering periodontal problems is
a simple and inexpensive strategy for identifying susceptible

Table 3
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population groups that in turn require more detailed evaluation of
their periodontal health by qualified professionals [15]. At indi-
vidual level, such instruments would allow the patient to know his
or her risk of suffering periodontal disease, thereby increasing
personal awareness of the problem and contributing to establish an
earlier diagnosis with the aim of improving the prognosis.
Furthermore, knowing the risk of developing a given disease can
favorably motivate people to adopt a healthy lifestyle and lessen
the risk (e.g., improved oral hygiene, smoking cessation, etc.)
[8,12—15]. Health professionals require rapid and easy screening
tools, and the incorporation of questionnaires such as those eval-
uated in our study can contribute to improve professional practice.

Some studies have suggested that the dental office can play an
important role in the diagnosis and management of diabetes. In
2010, Greenberg et al. analyzed the attitudes and perceived barriers
referred to the assessment of medical conditions among dental
professionals [20]. A total of 77% of them considered it very
important or somewhat important for dentists to detect diabetes.
The great majority (85%) were clearly willing to refer a patient for
medical consultation. Lalla et al. in turn found a simple algorithm
comprising two dental parameters (number of missing teeth and
percentage of deep periodontal pockets) to be effective in identi-
fying dental patients with prediabetes or undiagnosed diabetes
[21].

Barasch et al. evaluated the usefulness of randomly measured
glucose levels in detecting prediabetes or undiagnosed diabetes in
the dental clinic and found 18% of the studied individuals to have
prediabetes or diabetes [22].

Distribution of the FINDRISC according to the variables of the gingival health questionnaire, and association to diabetes risk.

Low Slightly increased Moderate, high or very high
n % n % RRR 95%Cl n % RRR 95%ClL

Gender Female 42 5185 28 3457 1.00 11 13.58 1.00

Male 18 5625 11 3438 041 0.10 1.72 3 9.38 0.27 0.01 7.50
Age group <40 33 75 9 2045 1.00 2 4.55 1.00

40—-65 25 463 20 37.04 6.14 126 29.90 9 16.67 51.56 1.96 135540

>65 2 1667 7 5833 56.80 325 99385 3 25 2143 0.25 1830.96
Frequent bleeding of the gums No 45 56.25 25 3125 1.00 10 125 1.00

Yes 14 45.16 13 4194 323 065 16.11 4 129 246 0.06 103.68
Retracted gums and long teeth No 45 5625 25 3125 1.00 10 125 1.00

Yes 12 4444 13 4815 0.62 0.11 3.58 2 741 0.02 0.00 1.78
Tooth mobility No 55 5556 33 3333 1.00 11 1111 1.00

Yes 6 46.15 5 38.46 3.40 030 38.14 2 1538 4.00 0.06 263.76
Recent tooth loss No 53 5889 31 3444 1.00 6 6.67 1.00

Yes 7 3043 8 3478 275 0.37 20.58 8 3478 45.67 1.61 1293.69
Regular tooth brushing Three times a day 38 57.58 23 34385 1.00 5 7.58 1.00

Twice a day 19 5588 10 2941 1.03 022 471 5 14.71 256 0.15 43.71

Maximum once a day 4 2857 6 4286 2.54 0.19 33.62 4 28,57 2227 0.54 913.66
Overweight No 54 6353 25 2941 1.00 6 7.06 1.00

Yes 6 23.08 13 50 8.74 143 5337 7 26.92 21987 6.05 7990.10
Smoking No 41 5942 21 3043 1.00 7 10.14 1.00

Ex-smoker 13 59.09 6 27.27 049 0.10 235 3 13.64 0.89 0.02 34.57

Yes 6 2727 12 5455 739 1.00 54.83 4 18.18 20338 1.87 22063.66
Stress No 15 4545 13 3939 1.00 5 15.15 1.00

Some 22 55 15 375 1.08 021 5.65 3 7.5 0.48 0.01 19.61

Alot 22 5789 10 2632 044 0.08 249 6 15.79 035 0.01 8.68
More than two glasses of beer or wine a day No 56 5437 34 33.01 1.00 13 12,62 1.00

Yes 4 40 5 50 0.24 002 274 1 10 1.61 0.03 96.96
Relatives with problems of the gums No 40 5556 23 3194 1.00 9 12.5 1.00

Yes 19 5588 11 3235 1.61 037 7.02 4 11.76  3.55 020 62.15
Osteoporosis No 52 5361 35 36.08 1.00 10 1031 1.00

Yes 5 55.56 2 2222 0.02 0.00 0.77 2 2222 0.01 0.00 2.12
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It is important to underscore that the detection and diagnosis of
diabetes is evolving constantly. If data indicating a high diabetes
risk are obtained, the patient should be referred to the physician for
implementation of the opportune preventive and therapeutic
protocols(5,6,11).

The European Federation of Periodontology (EFP) and the Inter-
national Diabetes Federation (IDF) have developed consensus-based
guidelines for physicians, oral health professionals and patients with
the aim of improving the early diagnosis, prevention and co-
management of diabetes and periodontitis [9—12]. Inadequate
blood glucose control in diabetes is associated to poorer periodontal
conditions and outcomes. Periodontitis is associated to altered blood
glucose and increased insulin resistance in diabetic individuals, as
well as to an increased risk of diabetes and its complications. Peri-
odontal treatment is safe and effective in diabetic patients and is
associated with glycosylated hemoglobin reductions of 0.27—0.48%
after three months — though studies involving longer durations of
follow-up have yielded inconclusive results [7,23].

In this context, knowledge of the relationship between diabetes
mellitus and periodontal disease is required not only on the part of
the health professionals that deal with type 2 diabetes but also on
the part of the diabetic patients themselves. Many diabetic people
are not aware of the health complications (including oral problems)
of the disease, and in many cases, they receive little information
from the healthcare professionals. Patients should be informed
about the oral health benefits of adequate diabetes and prediabetes
control [9—12].

Likewise, patients should be informed that successful peri-
odontal treatment can have a positive impact upon metabolic
control and the complications of diabetes. The assessment of
possible periodontal disease should form part of a diabetes care
visit [23]. Diabetic patients should be questioned about any signs or
symptoms of periodontitis such as bleeding of the gums when
brushing or eating, tooth mobility, spacing or migration, bad breath
and/or abscesses or suppuration of the gums.

Immediate periodontal evaluation should be recommended if
the case history findings prove positive. In all individuals with
recently diagnosed diabetes mellitus, referral for periodontal
evaluation should form part of ongoing diabetes management [9].

4.1. Practical implications

Oral health professionals have a role to play in identifying pre-
diabetes and undiagnosed diabetes, and physicians in turn should
be aware of the periodontal diseases and their implications for the
control of blood glucose and the complications of diabetes.

People with diabetes should be warned that they have an
increased risk of suffering gingivitis and periodontitis. They also
should be made aware of the fact that the presence of periodontitis
can make blood glucose control more difficult to achieve, and that
there is an increased risk of other complications such as eye, kidney
and cardiovascular problems [1—7].

Our study has a number of limitations. On one hand, the par-
ticipants were volunteers who may have been more concerned
about their health than the rest of the population. On the other
hand, cases of prediabetes were defined on the basis of a validated
questionnaire, though due medical evaluation is required before a
firm diagnosis can be made. In turn, the gingival clinical parameters
were collected from a validated questionnaire, and here again an
oral exploration would be advisable. Lastly, the sample size limi-
tations imply that on stratifying the participants into subgroups
(low, slightly increased, moderately increased and high risk of
prediabetes), some of these subgroups may have very limited data
referred to some of the variables — this resulting in estimates with
wide 95% confidence intervals.

Our identification protocol can easily be applied in diabetology/
odontology clinical settings. Recent evidence suggests that the
professionals are willing to incorporate the detection of disease
conditions corresponding to other disciplines in their routine
practice.

Thus, while the findings of our study need to be supported by
large prospective trials, the use of tools of this kind as an added
screening strategy can facilitate early prevention, with important
benefits for the patients.

Author contributions

DS, EDP, FJG, MPS,AILP, PLJ- study concept and design; acquisi-
tion of data; analysis and interpretation of data; drafting of the
manuscript; critical revision of the manuscript for important in-
tellectual content; statistical analysis; obtained funding; adminis-
trative, technical, or material support; study supervision DS,PL]-
critical revision of the manuscript for important intellectual con-
tent; statistical analysis and interpretation of results.

References

[1] Graziani P, Gennal S, Solini A, Petrini M. A systematic review and meta-
analysis of epidemiologic observational evidence on the effect of peri-
odontal disease on diabetes: an update of the review of the EFP-AAP work-
shop. ] Clin Periodontol 2018;45:167—87. https://doi.org/10.1111/jcpe.12837.
American Diabetes Association. Standards of medical care in diabetes — 2006.
Diabetes Care 2006;29(Suppl 1):54—42.

Gagliardino JJ, Elgart JF, Bourgeois M, et al. Diabetes primary prevention

program: new insights from data analysis of recruitment period. Diabetes

Metab Res Rev 2017:e2943.

Marcuello C, Calle-Pascual AL, Fuentes M, Runkle I, Soriguer F, Goday A, et al.

Evaluation of health-related quality of life according to carbohydrate meta-

bolism status: a Spanish population-based study (Di@bet.es study). Int ]

Endocrinol 2012;2012.

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K,

Taylor R. Periodontitis and diabetes: a two-way relationship. Diabetologia

2012;55:21-31.

Borgnakke WS, Ylostalo PV, Taylor GW, Genco R]. Effect of periodontal disease

on diabetes: systematic review of epidemiologic observational evidence.

J Periodontol 2013;84:5135—52.

Ziukaite L, Slot DE, Van der Weijden FA. Prevalence of diabetes mellitus in

people clinically diagnosed with periodontitis: a systematic review and meta-

analysis of epidemiologic studies. ] Clin Periodontol 2018;45:650—62.

Zhang Y, Hu G, Zhang L, Mayo R, Chen L. A novel testing model for opportu-

nistic screening of pre-diabetes and diabetes among U.S. adults. PLoS One

2015;10:e0120382.

Sanz M, Ceriello A, Buysschaert M, Chapple I, Demmer RT, Graziani F,

Herrera D, Jepsen S, Lione L, Madianos P, Mathur M, Montanya E, Shapira L,

Tonetti M, Vegh D. Scientific evidence on the links between periodontal dis-

eases and diabetes: consensus report and guidelines of the joint workshop on

periodontal diseases and diabetes by the International diabetes Federation
and the European Federation of Periodontology. Diabetes Res Clin Pract
2018;137:231-41.

[10] Joshipura K], Munoz-Torres FJ, Dye BA, Leroux BG, Ramirez-Vick M. Pérez CM
longitudinal association between periodontitis and development of diabetes
running title: periodontitis and diabetes development. Diabetes Res Clin Pract
2018. https://doi.org/10.1016/j.diabres.2018.04.028.

[11] Lamster IB, Cheng B, Burkett S, Lalla E. Periodontal findings in individuals with
newly identified pre-diabetes or diabetes mellitus. ] Clin Periodontol 2014;41:
1055—-60.

[12] Sanz M, Ceriello A, Buysschaert M, Chapple I, Demmer RT, Graziani F,
Herrera D, Jepsen S, Lione L, Madianos P, Mathur M, Montanya E, Shapira L,
Tonetti M, Vegh D. Scientific evidence on the links between periodontal dis-
eases and diabetes: consensus report and guidelines of the joint workshop on
periodontal diseases and diabetes by the International Diabetes Federation
and the European Federation of Periodontology. ] Clin Periodontol 2018;45:
138—49.

[13] Barasch A, Gilbert GH, Spurlock N, Funkhouser E, Persson LL, Safford MM, for
The DPBRN Collaborative Group, Herman WH, et al. Screening for prediabetes
and type 2 diabetes Random plasma glucose values measured in community
dental practices: findings from. The Dental Practice-Based Research Network.
Clin Oral Investig 2013;17:1383-8.

[14] Andriankaja OM, Joshipura K. Potential association between prediabetic
conditions and gingival andor periodontal inflammation. ] Diabetes Invest
2014;5:108—14.

[15] Serrano ], Herrera D. Evaluacion de un cuestionario para la asignacién del
riesgo individual en el desarrollo de las enfermedades periodontales.

2

3

[4

[5

(6

[7

8

[9


https://doi.org/10.1111/jcpe.12837
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref2
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref2
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref2
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref2
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref3
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref3
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref3
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref4
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref4
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref4
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref4
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref5
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref5
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref5
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref5
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref6
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref6
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref6
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref6
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref6
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref7
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref7
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref7
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref7
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref8
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref8
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref8
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref9
https://doi.org/10.1016/j.diabres.2018.04.028
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref11
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref11
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref11
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref11
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref12
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref13
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref14
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref14
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref14
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref14
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15

1666

[16]

[17]

[18]

[19]

[20]

D. Salmeron et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 1661—1666

Periodoncia Osteointegracion 2011;21:133—42.

Genco R], Schifferle RE, Dunford RG, Falkner KL, HsuW(C, Balukjian J. Screening
for diabetes mellitus in dental practices.A field trial. JADA 2014;145:57—64.
Vandersmissen GJ, Godderis L. Evaluation of the Finnish Diabetes Risk Score
(FINDRISC) for diabetes screening in occupational health care. Int ] Occup Med
Environ Health 2015;28:587—91.

Kowall B, Holtfreter B, V€olzke H, Schipf S, Mundt T, Rathmann W, Kocher T.
Pre-diabetes and well-controlled diabetes are not associated with periodontal
disease: the SHIP Trend Study. ] Clin Periodontol 2015;42:422—30.

Kapp Julie M, Austin Boren Suzanne, Yun Shumei. Joseph LeMaster diabetes
and tooth loss in a national sample of dentate adults reporting annual dental
visits. Prev Chronic Dis 2007;4:A59.

Greenberg BL, Glick M, Frantsve-Hawley ], Kantor ML. Dentists' attitudes to-
ward chairside screening for medical conditions. ] Am Dent Assoc 2010;141:

[21]

[22]

[23]

52—62.

Lalla E, Kunzel C, Burkett S, Cheng B, Lamster IB. Identification of unrecog-
nized diabetes and pre-diabetes in a dental setting. ] Dent Res 2011;90:
855—60.

Barasch A, Safford MM, Qvist V, Palmore R, Gesko D, Gilbert GH, Dental
Practice-Based Research Network Collaborative Group. Random blood glucose
testing in dental practice: a community-based feasibility study from the
Dental Practice-Based Research Network. ] Am Dent Assoc 2012;143:262—-9.
D'Aiuto F, Gkranias N, Bhowruth D, Khan T, Orlandi M, Suvan ], Masi S,
Tsakos G, Hurel S, Hingorani AD, Donos N, Deanfield JE, TASTE Group. Sys-
temic effects of periodontitis treatment in patients with type 2 diabetes: a 12
month, single-centre, investigator-masked, randomised trial Lancet. Diabetes
Endocrinol 2018;6:954—65.


http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref15
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref16
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref16
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref16
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref17
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref17
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref17
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref17
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref18
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref18
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref18
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref18
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref18
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref19
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref19
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref19
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref20
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref20
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref20
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref20
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref21
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref21
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref21
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref21
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref22
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref22
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref22
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref22
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref22
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23
http://refhub.elsevier.com/S1871-4021(19)30085-2/sref23

	Screening for prediabetes and risk of periodontal disease
	1. Introduction
	2. Material and methods
	2.1. Study design
	2.2. Statistical analysis

	3. Results
	4. Discussion
	4.1. Practical implications

	Author contributions
	References


