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Background

In England almost three million people have 
diabetes and many more are at risk of devel-
oping the condition. The estimated national 
spend by the NHS on diabetes is approximately 
£10 billion per year.1

Diabetes mellitus is a long-term condition 
characterised by an inability to control glucose 
levels in the blood due to an absolute or relative 
lack of the hormone insulin (International 
Classification of Diseases ICD-10 [E08E13]).2

The majority of people with diabetes can be 
classified as having type 1 or type 2. Type 1 
diabetes is an autoimmune disease, whereby 
the body’s own immune system attacks the 
body’s own host tissues rather than infections. 
It tends to occur at a younger age and it is 

Introduction  This paper is the third of four rapid reviews undertaken to explore the relationships between oral health and 

general medical conditions in order to support teams within Public Health England, health practitioners and policymakers. 

Aims  This review aimed to explore the nature of the association between poor oral health and diabetes when found in the 

same individuals or populations, having reviewed the most contemporary evidence in the field. Methods  The reviews were 

undertaken by four groups each comprising consultant clinicians from medicine and dentistry, trainees, public health and 

academics. The methodology involved a streamlined rapid review process and synthesis of the findings. Results  The results 

identified a number of systematic reviews of low to high quality suggesting that diabetes is associated with periodontal 

disease, tooth loss, and oral cancer in particular, and that the management of oral diseases, most notably periodontal care, 

has a short-term beneficial influence on metabolic outcomes related to diabetes; however, there is no evidence that this is 

sustained over the long-term and reduces the prevalence of the long-term complications. Conclusion  Current evidence, of 

mixed quality, suggests a number of associations between oral diseases and diabetes mellitus (diabetes). Further high quality 

research is required in this field.

essential to treat with insulin. Type 2 diabetes 
is 8-9 times more common than type  1.  It 
occurs as a result of a combination of lack of 
response to insulin (insulin resistance), and a 
lack of insulin production. It tends to occur in 
later life and in the early stages may be treated 
with oral medication.

Elevated glucose levels are associated with a 
number of complications including blindness, 
kidney failure, and minor and major leg ampu-
tation, which can be prevented by maintaining 
low glucose levels through a combination of 
both lifestyle change and medication. Diabetic 
foot disease occurs as a result of peripheral 
neuropathy; high glucose levels are associated 
with a wide range of both chronic and acute 
neuropathies that affect the full anatomic 
breadth of the peripheral nervous system 
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In brief

Current evidence suggests a number 
of associations between oral diseases 
(periodontitis, tooth loss, oral cancer) 
and diabetes mellitus (diabetes). Whilst 
diabetic patients are at increased risk of 
post-surgical complications generally, 
there is little evidence that they are at 
increased risk following surgery in the 
oral cavity.

There is evidence that oral healthcare/
management of oral disease, most 
notably periodontal care, has a short 
term beneficial influence on diabetes 
outcomes but there is no evidence that 
this is sustained over the long-term 
and/or reduces the development of the 
complications of diabetes. 

Regular periodontal/oral care may 
benefit patients with periodontitis  
and diabetes. 

A diagnosis of diabetes should be 
considered and excluded in those  
who have severe periodontitis and  
vice versa.
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from the nerve root to the skin, mirroring 
the spectrum of peripheral nerve diseases in 
general.3 In addition, diabetes is associated 
with an increased risk of vascular complica-
tions such as myocardial infarction, stroke and 
peripheral vascular disease.4 Obesity is a strong 
risk factor for the development and progression 
of diabetes; indeed, the increased incidence of 
overweight and obesity worldwide explains the 
ever increasing number of people affected by  
type 2 diabetes.5

It is preferable to view type 1 and 2 diabetes 
as separate conditions. For the purpose of this 
review we have used the term diabetes alone 
when the population studied is mixed, undif-
ferentiated or not classified in the original 
article. In general, the majority of patients in 
the studies reviewed would be expected to have 
type 2 diabetes as it is more common.

The two most common diseases affecting 
oral health are dental caries and periodontitis. 
Dental caries (caries) is the localised destruc-
tion of susceptible dental hard tissues by 
acidic by-products from bacterial fermenta-
tion of dietary carbohydrates.6 Periodontitis 
is a chronic inflammatory disease caused by 
a dysbiosis of the sub-gingival microflora, 
resulting in the loss of the tissues surrounding 
the teeth.7 Approximately half of all adults in 
the UK are affected by some level of irrevers-
ible periodontitis, which increases with age, 
and almost a third of the same population have 
obvious dental decay.8

Both type 1 and 2 diabetes have been asso-
ciated with many oral diseases in the past. 
Observational studies have suggested diabetes 
links with periodontal diseases (including 
peri-implant disease), caries (with its risks of 
tooth loss), oral mucosal disease (including 
oral infections), oral cancer, salivary dysfunc-
tion and oral dysaesthesias, including taste 
disturbances. Further clinical studies focused 
on the role of oral diseases and in particular 
periodontal status or therapy and their effect 
on hyperglycaemic control as well as the role 
of anti-diabetic medication in oral tissues.

However, with all the studies investigating 
these associations there has been little consensus 
with respect to the overall effect of diabetes 
mellitus on oral health and vice versa. This has 
made it difficult for both dental and medical 
clinicians alike to advise patients on these issues 
with great confidence. By pooling together the 
facts from evidence-based research in one place, 
this paper should provide a source for clinicians 
to give contemporary advice confidently.

Review methods

A rapid review of articles published between 
2005  and 2015 investigating the relation-
ship between diabetes and oral health was 
performed. A rapid review is a synthesis of 
the most current and best evidence to inform 
decision-makers.9 It combines elements 
of systematic reviews with a streamlined 
approach to summarise available evidence in a  
timely manner.

Search syntax was developed based on 
subject knowledge, MeSH terms and task 
group agreements (Appendix 1, included in 
online supplementary material), followed by 
duplicate systematic title and abstract searches 
of three electronic databases: Cochrane, 
PubMed, OVID (Embase, MEDLINE [R] and 
PsycINFO). Inclusion criteria were systematic 
reviews/meta-analyses involving diabetes and 
oral health, published in the ten-year period, 
involving human research and the full text 
being available in English. Exclusion criteria 
included animal studies and only systematic 
reviews and/or meta-analyses of observational 
and experimental studies were included in the 
final results.

Two independent searches were under-
taken, screening papers by title and abstract 
for relevance and duplication. Each researcher 
reviewed their search results and excluded 
papers that were not systematic reviews/meta-
analyses, were not related to diabetes and any 
aspect of oral health, and were not available in 
English despite contacting the authors. After 
the final selection the searches were combined 
and duplicates removed. Both researchers 
discussed included and excluded papers before 
final agreement on the papers to be included 
for the rapid review. A flow diagram of the 
process is shown in Figure 1.

The following information was extracted 
from each paper: author, year, title, journal, 
population studied, oral disease/interven-
tion, definitions used, methods, comparison/
intervention and controls, outcomes, results, 
authors’ conclusions, quality and quality justi-
fication; all shown in the data extraction table. 
From a total of 2,406 papers initially identified, 
there were 30 articles identified by the review 
for inclusion (Appendix 2, included in online 
supplementary material). Key findings from 
the rapid review extracted from the informa-
tion above are shown below, with examples of 
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database searching
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Not systematic review
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Fig. 1  Flow diagram: diabetes and oral health
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the papers that provide evidence for the results 
synthesis. Each of the relevant oral health con-
ditions, and relevant therapy, are considered 
in turn below starting with periodontitis and  
its management.

Quality assessment was undertaken for 
each systematic review using the PRISMA 
and AMSTAR tools to ascertain risk of bias. 
An AMSTAR assessment was carried out on 
all papers with the methodological quality of 
the review being rated as ‘High’ with a score 
between 11 and eight, ‘Moderate’ between 
seven and four, and ‘Low’ between four and 
zero. The quality of all papers was confirmed 
by group discussion.

The quality of the systematic reviews iden-
tified varied. Of the 30 systematic reviews, 
12 were deemed to be of high quality, 14 of 
moderate quality and four were of low quality 
(Appendix 2, included in online supplementary 
material). Common AMSTAR quality issues 
were a) lack of a priori design or question, b) 
no quality appraisal, c) missing tables, and d) 
no duplicate study selection.

Within the theme identified by this review, 
reviews related to investigation of i] glycaemic 
control and periodontal therapy and ii] the risk 
of oral cancer in patients with diabetes were of 
high quality, while articles on the association 
between dental implant therapy,10,11 osseo-
integration12 and diabetic neuropathy,13 with 
oral diseases or therapy were of low quality.

Results: evidence synthesis

The results are reported in nine sections, 
each relating to an oral disease or condition 
investigated. Each section contains evidence 
of any association between the oral disorder 
and diabetes and also on the impact of oral 
therapy on diabetes and diabetes management 
on oral health.

I] Periodontitis and diabetes
There is high quality evidence that diabetes 
(type  2) is a risk factor for periodontitis.14 
There is some moderate quality evidence 
that while the extent of periodontitis, that is, 
percentage of surfaces/sites affected is similar 
between patients with or without diabetes, 
measures of severity including greater clinical 
attachment loss and pocket probing depths 
are greater in patients with diabetes.15 Patients 
with diabetic complications, most specif-
ically diabetic neuropathy, appear to have 
poorer oral health, including periodontitis, 
than those without neuropathy.13 However, 

there is scant evidence from two reviews of 
variable quality that diagnosis of periodon-
titis: a) promotes development of type  2 
diabetes and b) adversely affects glycaemic 
control and diabetes complications in patients  
with diabetes.13,16

In summary, while there is strong evidence 
that diabetes is a recognised risk factor for 
periodontitis, more research is needed to 
ascertain the impact of periodontitis on the 
development and progression of diabetes.

II] Periodontal therapy and glycaemic 
control
One high quality systematic review provides 
evidence that in patients with type 2 diabetes, 
intensive periodontal therapy involving scaling 
and root planning reduced HbA1c (a marker 
of glycaemic control) by 0.29% [3-4 mmol/l] 
for up to three months; however, after six 
months there was no evidence that this 
reduction was sustained.17 Modest improve-
ments in glycaemic control, as demonstrated 
by a reduction in Hb1Ac, are supported by 
seven other moderate quality systematic 
reviews,16,18-23 while one was equivocal.24 In one 
of the reviews by Wang et al. 2014, there was 
evidence that after three months follow-up, 
periodontal treatment substantially lowered 
Haemoglobin A1c (HbA1c), compared with 
no treatment (–0.36%, 95%CI, 0.52% to 0.19%, 
P <0.0001). These findings were accompanied 
by substantial and statistically significant 
reductions in pocket probing depth (PPD) and 
clinical attachment loss (CAL) between study 
groups (PPD 0.42 mm, 95%CI: 0.60 to 0.23, 
P  <0.00001; CAL 0.34  mm, 95%CI: 0.52  to 
0.16, P = 0.0002). Consistent with the 2015 
Cochrane review, there was no substantial 
change of HbA1c levels after six months.22

In summary, there is merit in performing 
periodontal therapy in patients with type  2 
diabetes with regards to a short term improve-
ment in metabolic control. Further research 
is needed to demonstrate that this benefit is 
sustained over longer follow-up and translates 
into reduction of diabetes complications.

III] Periodontal therapy and systemic/
surrogate markers
One high quality review suggests that peri-
odontal treatment reduced markers of systemic 
inflammation in patients with diabetes: serum 
levels of TNF- α and CRP.25 Sgolastra et  al., 
201320 reported no significant improvements in 
lipid fractions (total cholesterol, triglycerides and 
high and low density lipoprotein cholesterol [TC, 

TG, HDL, or LDL]) in patients with diabetes and 
chronic periodontitis who received scaling and  
root planing (SRP).20

Lastly, five different reviews suggest that 
different types of periodontal treatment: 
surgical or non-surgical, with or without the 
use of adjunctive antibiotics, antiseptics, or 
oral hygiene instructions do not appear to 
produce different effects on glycaemic control 
in patients with diabetes.17,18,21,22,26

IV] Tooth loss and diabetes
Patients with diabetic complications, most 
specifically diabetic neuropathy, appear to 
have more tooth loss than those without neu-
ropathy.13 This finding is consistent with the 
view that diabetes and its complications are 
associated with poorer oral health.

V] Caries and diabetes
Conflicting evidence on the association 
between diabetes and increased prevalence 
of caries was found. Greater levels of dental 
plaque were noted in patients with diabetes 
and this may have implications for future risk 
of caries.27 Furthermore, children with type 1 
diabetes are at increased risk of periodontal 
diseases as evidenced by greater dental plaque 
levels, gingival inflammation and bleeding.

VI] Dental implants and diabetes
There is limited evidence that poor metabolic 
control is associated with peri-implant 
disease28,29 and weak evidence of higher 
marginal bone loss around dental implants 
in patients with diabetes with unspecified 
metabolic control.10 There is equivocal evidence 
that patients with diabetes have higher failure 
rates of dental implants and no evidence that 
diabetes is a contraindication to dental implant 
placement;11,12,30 however, some evidence for 
delay in implant osseo-integration based on 
glycaemic control was identified.10

VII] Oral surgery and diabetes
While there is evidence that people with 
diabetes are more likely to suffer complications 
of surgery in other areas, specific evidence that 
diabetes is associated with post-operative com-
plications in the oral cavity is lacking.31

VIII] Oral squamous cell carcinoma 
and diabetes
A high quality systematic review suggests that 
type 2 diabetes is associated with an elevated 
risk of oral cancer and precancerous lesions.32 
Patients with type  2 diabetes have a higher 
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case mortality on diagnosis of oral cancer, 
independent of tobacco, alcohol and obesity 
factors with a relative risk of 1.41(95%CI: 
1.16–1.72) when comparing patients with 
diabetes to people without diabetes, with no 
evident heterogeneity among studies.32

IX] Saliva and diabetes
Patients with diabetes complications, most 
specifically diabetic neuropathy, appear to have 
greater mouth dryness than controls.13 There 
is limited evidence on the role of diabetes in 
increasing the risk of salivary dysfunction.33 
There is some recent, limited and weak 
evidence that salivary protein markers may be 
used to monitor glycaemic control accurately 
as a less painful alternative to capillary blood 
glucose measurements.34

Summary

The evidence reviewed to form the conclusions 
for this rapid review demonstrates that there 
are oral manifestations of diabetes, including 
effects on oral health, notably periodontitis, 
oral cancer risk, and that diabetes may affect 
dental implants success. More evidence is 
required before advising clinicians of any 
contraindications to perform implants in 
diabetic patients. There is strong evidence of 
type 2 diabetes being a risk factor for periodon-
tal diseases and weak evidence in relation to 
type 1. There is weak evidence in relation to 
dental caries experience in children. Limited 
evidence exists of periodontitis being a risk 
factor for diabetes; however, there is a growing 
body of evidence that professional periodontal 
treatment (that is, scaling and root planning as 
a minimum) results in modest improvement 
in glycaemic control in the short-term but 
this is not sustained beyond three months. 
Furthermore, the average reduction in glycated 
haemoglobin observed following periodontal 
therapy (0.3%/3-4 mmol/l) could translate 
into long-term clinical benefits but further 
research is needed. The evidence from phase 3 
trials should make further contributions to  
this issue.35

Overall, there is some evidence of a bidirec-
tional relationship between diabetes and oral 
health and the management of conditions, 
most notably for periodontitis on diabetes. 
This is a very important area for further 
interdisciplinary patient care and research, 
particularly as health professionals care for an 
ageing population with multiple co-morbidi-
ties. As dental professionals we need to keep 

abreast of the emerging evidence of associa-
tions between non-communicable diseases. 
While there is no evidence to support a major 
change in patient management we should be 
aware that regular periodontal care may benefit 
patients with periodontitis and diabetes. 
However, patients with periodontitis need 
help with regular self-care and professional  
periodontal treatment.

The rapid nature of the review is a potential 
limitation especially with the large scope of 
the topic reviewed. However, the methodology 
used has been proven successful previously in 
work by Khangura et al.9 This rapid review was 
limited by the quality of the systematic reviews 
and meta-analyses appraised. These limitations 
are well summarised in the Cochrane review by 
Simpson et al.17 and highlighted in Appendix 2 
(included in online supplementary material). 
Overall the quality of the reviews in this field 
was mixed while the research on the topic was 
generally judged to be of low quality.

It is important to note that the publications do 
not use standard definitions and classification of 
periodontitis as used by the American guide-
lines;7 these should be standardised in future to 
facilitate comparability between studies. 

There is evidence that management of oral 
disease, most notably periodontal care, has a 
short term beneficial influence on diabetes 
but no evidence that this is sustained over 
the long-term and reduces diabetes com-
plications. The vast majority of the articles 
described define diabetes only by its presence 
or absence and many do not even classify 
which type of diabetes was present. There 
was no information regarding the effect of 
different levels of glucose control on either 
the absence or presence of an association 
or whether the association has a glucose 
exposure ‘dose effect’. Testing the associa-
tion of HbA1c and dental outcomes would 
therefore be useful for future research. 
Ideally, type  1  and 2 diabetes should be 

studied separately given the above. More high 
quality multidisciplinary research is needed 
to investigate the relationships between 
the non-communicable diseases and their  
management as shown in Box 1.

In summary, the current evidence suggests a 
number of associations between oral diseases 
and diabetes. There is limited evidence to 
support major changes to medical or dental 
therapy; however, regular periodontal/oral care 
may benefit glycaemic control in patients with 
periodontitis and diabetes. At present, diagnosis 
of diabetes should not require a change to 
dental therapy, such as restricting use of dental 
implants. Greater awareness of the impact of 
diabetes on oral health and vice versa is needed 
among medical and dental health professionals.
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Key questions to be addressed
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