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Article points

1. People with diabetes 
are at increased risk of 
periodontal disease.

2. Dental plaque build-up 
can lead to gingivitis, 
which if untreated can 
progress to periodontitis.

3. In people with diabetes and 
periodontal disease, treatment 
of one condition can improve 
the presentation and response 
to treatment of the other.
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Periodontal (gum) disease (PD) is a prevalent condition that has a bidirectional 
relationship with diabetes. A person with diabetes, especially poorly controlled 
diabetes, has an increased risk of PD. Symptoms include red, swollen, bleeding gums, 
bad breath, receding gums, tooth sensitivity, loose teeth and eventual tooth loss. 
The link between PD and diabetes is not well known or understood by people living 
with diabetes, or by some medical and dental care practitioners. This article aims to 
improve the reader’s knowledge of PD and describe factors that influence its presence 
and the bidirectional relationship. Important advice for the oral health management 
of patients living with diabetes is included. 

Periodontal disease, also known as gum 
disease, is a prevalent condition affecting 
45% of the UK adult population; around 

10% are affected by the most severe form (Adult 
Dental Health Survey, 2009). Periodontal disease 
is characterised by inflammation and destruction of 
the tissues and structures which support and hold 
teeth in place (Marsh, 2010).

People with diabetes have an increased risk of 
periodontal disease (Löe, 1993). A recent survey 
showed that 33% of people living with diabetes 
are unaware that it can affect their gum health, 
yet 75% of people in the survey reported having 
bleeding gums (Woodfield, 2017). The early signs 
of periodontal disease can often be asymptomatic, 
however, especially in people who smoke. People 
with diabetes are therefore encouraged to visit their 
dentist regularly and maintain excellent plaque 
removal from their teeth to prevent the initiation 
and progression of periodontal disease.

Periodontal disease has a bidirectional 
relationship with diabetes (Casanova et al, 2014), 
meaning that the presence of one disease can 
influence the presentation of the other and vice 

versa. Also, optimal management and treatment 
of one disease may influence the presentation and 
response to treatment of the other in both directions 
(Simpson et al, 2015).

How periodontal disease starts  
and progresses
Health
The periodontium is made up of gingival (gum) 
tissues, the supporting bone and a periodontal 
ligament that attaches the root of the tooth to 
the bone (Figure 1). The periodontium plays 
an important role in keeping the teeth in place 
(Eaton and Ower, 2015). A healthy periodontium 
(Figure  2), is key to a healthy mouth and body. It 
enables a person to eat, speak and smile, as well as 
improving a person’s self-esteem and quality of life.

Initiation of periodontal disease
Throughout the day, dental plaque builds up 
on the tooth surfaces. This is a sticky white film  
made up of bacteria, saliva and food. The aim 
of tooth brushing is to remove this layer of  
dental plaque twice a day. If dental plaque is not 
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effectively removed from the tooth surfaces, especially 
at the junction where the tooth meets the gum, the 
dental plaque can irritate the gum tissues leading to 
inflammation, known as gingivitis (Marsh, 2010). 

Gingivitis
Gingivitis is characterised by red, swollen, bleeding 
and tender gums (Figure 3), and bad breath. It is 
reversible if effective plaque removal is resumed (Löe 
et al, 1965; Figure 4). If gingivitis is left untreated, 
it can progress to periodontitis in susceptible 
individuals (Silva et al, 2015).

Periodontitis
Periodontitis is characterised by destruction 
of the bone and other supporting periodontal 
tissues, which can be detected clinically and 
radiographically (Marsh, 1994). Common signs 
and symptoms of periodontitis include all the signs 
of gingivitis, plus receding gums, painful abscesses, 
gaps between teeth, teeth drifting apart, loose teeth 
and eventual tooth loss (Figure 5).

There are different forms of inflammatory 
periodontal disease, some of which progress faster 
than others, leading to more severe breakdown of 
periodontal tissues supporting the tooth structures 
(Figure 6 ). Those who are susceptible to the 
severe form of periodontitis include people with 
uncontrolled diabetes, smokers and people who  
have a family history of gum disease (Grossi et 
al, 1995). 

Although periodontitis leads to irreversible 
destruction of the supporting tissues of the teeth, 
in many cases the disease can be stabilised with 
effective treatment (see Figure 7). Periodontal 
treatment varies according to each individual; 
however, it usually involves assisting patients  
with plaque removal and an intensive course of 
cleaning of the teeth both above and below the 
gum margin.

Periodontal disease and diabetes: 
A bidirectional relationship 
Diabetes is characterised by a state of hyperglycaemia 
due to the absolute or relative deficiency in insulin 
production. A person with diabetes has an increased 
risk of periodontal disease, especially if the diabetes 
is poorly controlled (Botero et al, 2012). The increase 
in blood glucose that occurs in diabetes can cause 
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Figure 1. The supporting 
structures around a healthy tooth.

Figure 2. Healthy gums that are pale pink and firmly 
attached to the underlying supporting bone.

Figure 3. Gingivitis with evidence of poor plaque 
removal and red, swollen, bleeding gums.

Figure 4. Gingivitis (a) can be reversed with effective 
plaque removal (b).

(a)

(b)

Figure 5. Periodontitis with poor plaque removal, red, 
swollen, bleeding and receding gums as well as drifted 
and missing teeth.
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damage to the nerves, blood vessels, heart, kidneys 
and eyes. In the same way, the periodontal tissues can 
also be affected. The reduced oxygen and nutrient 
levels that occur in the gums as a result of damage 
to the blood vessels make patients more susceptible 
to infection by the plaque bacteria. Poorly controlled 
blood glucose levels also lead to a rise in glucose in 
the saliva, which feeds the bacteria and increases the 
formation of dental plaque.

In the other direction, the presence of severe 
periodontitis has been shown to increase the risk 
of hyperglycaemia in people with diabetes and 
compromise glycaemic control in people without 
diabetes (Demmer et al, 2010; Casanova et al, 
2014). The inflammation that occurs in the 
periodontal tissues escapes into the bloodstream and 
upsets the body’s immune system, which in turn 
affects blood glucose control.

Treatment
If a patient has both diabetes and periodontal 
disease, optimal management and treatment of one 
disease can improve the presentation and response 
to treatment of the other and vice versa (Simpson et 
al, 2015). Even in people who do not have diabetes, 
treatment of periodontal disease can improve blood 
glucose levels.

Improving knowledge of oral health in 
people living with diabetes
People with diabetes are often unaware of its 
possible effect on their oral and periodontal health. 
Healthcare providers, including diabetes specialist 
nurses, practice nurses, GPs and healthcare assistants, 
are encouraged to inform both newly diagnosed and 
long-standing diabetes patients about their increased 
risk of gum disease. Box 1 lists the oral health advice 
that should be given to patients with diabetes.

Other oral problems that can occur in 
people with diabetes
For people with diabetes, sugar may be an important 
part of the diet, especially if hypoglycaemia is 
commonplace. This can increase the risk of tooth 
decay (caries). To prevent tooth decay, patients are 
encouraged to use fluoride toothpaste when they 
brush their teeth and reduce the frequency of sugary 
food and drink consumption where possible.

Some medications prescribed for the treatment of 
diabetes can cause xerostomia (dry mouth) because 
of reduced salivary flow. A dry mouth increases the 
risk of oral thrush, tooth decay, periodontal disease 
and halitosis. A dentist or GP can prescribe salivary 
substitutes and a high-fluoride toothpaste to alleviate 
these effects. 

“Due to the 
bidirectional 
relationship 
between diabetes 
and periodontal 
disease, people with 
diabetes should be 
informed about the 
increased risk of 
periodontal disease 
and encouraged to 
maintain good oral 
health.”
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Figure 6. The progression of periodontal disease.

Figure 7. A patient with type 2 diabetes and severe periodontitis (a) before and (b) after treatment.
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Discussion and conclusion 
Periodontal disease has been linked to 57 systemic 
diseases (Loos, 2016), and a strong association 
between periodontal disease and diabetes has been 
confirmed. Oral health is not currently included 
in the DESMOND (Diabetes Education and Self 
Management for Ongoing and Newly Diagnosed)
course. Its importance in the management of 
diabetes is not well known and is therefore 
undervalued by medical and dental practitioners as 
a whole.

Due to the bidirectional relationship between 
diabetes and periodontal disease, people with 
diabetes should be informed about the increased risk 
of periodontal disease and encouraged to maintain 
good oral health. By regularly attending a dentist 
or hygienist, patients can be screened for early 
signs of periodontal disease, which are commonly 
asymptomatic. Periodontal research calls for large 
randomised controlled trials to further investigate 
the effect of treatment of periodontal disease on 
blood glucose control in people with diabetes. n
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Finding a dentist

If not registered with an NHS dentist, people living 
with diabetes can find one through their local area 
teams in England, NHS board in Scotland, local 
health board in Wales, or Health and Social Care 
Trust in Northern Ireland.

Further information and resourcesBox 1. Oral health advice to give to patients living with diabetes (Simpson  
et al, 2015).

• Attend your dentist or hygienist regularly for screening for the early signs of gum 
disease and undergo treatment as necessary. Inform the dentist that you have diabetes 
and ask for a detailed gum health examination, which is available on the NHS.

• Follow an effective personal plaque-removal regimen, including tooth brushing twice 
a day and removing plaque from between the teeth once a day, especially at the 
junction where the tooth meets the gum.

• Use a fluoride-containing toothpaste and spit – do not rinse – after brushing. Fluoride 
will help to protect the teeth from tooth decay.

• Use plaque-disclosing tablets once a week after brushing to assess where plaque 
deposits remain on the tooth surfaces. This process will help you focus on the areas 
being missed and to remove plaque from all the tooth surfaces on a daily basis. 

• It is important to understand that the treatment of gum disease is a partnership 
between you and the clinicians who care for you. Achieving and maintaining good 
plaque removal and attending for regular appointments with the dentist or hygienist 
are a lifelong commitment.

• Follow a healthy lifestyle, e.g. eating a balanced diet, reducing the frequency of sugary 
foods and drinks, drinking plenty of water, taking regular exercise and not smoking. 

• You can reduce the risk of having gum disease by maintaining good blood glucose 
control. If you already suffer from gum disease, improving blood glucose levels can 
slow the progression of the disease and improve the outcome of treatment.

• There is evidence that treatment of periodontal disease can result in improvement in 
blood glucose control in people with poorly controlled diabetes and reduce the risk 
of the other complications of diabetes. 

http://www.bsperio.org.uk/patients/gumdiseaseanddiabetes/index.html

