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Why diabetes patients are in need of 
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• Dental complications related to Diabetes 

• Our clinical studies 

• Future study 
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Facts about Diabetes 



Facts about Ageing 

Worldwide, 

approximately 2.43 

billion people (36% 

of the population) 

have dental caries in 

their permanent 

teeth.[9] In baby 

teeth it affects about 

620 million people or 

9% of the 

population.[9] The 

disease is most 

common in Latin 

American countries, 

countries in the 

Middle East, and 

South Asia, and least 

prevalent in 

China.[123] Between 

29% and 59% of 

adults over the age 

of 50 experience 

caries. 
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Dental Facts 

The percentage of adults over the age of 65 years in 

the UK with retaining at least 21 natural teeth has 

increased by approximately 10% each decade from 

30% in 1978 to 63% in 2009 (Adult Oral Health 

Survey, 2009). 
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The overall estimated proportion of dry 

mouth in the general population is 20%, with 

increasing prevalence in women (30%) and 

older population (50%). 



Reported oral health complications associated with Diabetes 

 
• Dry mouth 

• Dental caries 

• Periodontal diseases 

• Soft tissue lesions of the tongue and oral mucosa 

• Tooth loss 

• Denture intolerance due to dry mouth 

• Taste disturbance 
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saliva has been 

implicated as a major 

factor in dental caries 

prevention  

Saliva is a major factor in preventing dental caries.  



What do we aim for? 

• To identify the extend of the problem related to dental 

caries and/or dry mouth in diabetes.  

 

• To develop a contemporary strategy for treatment of 

dental caries. 

 

• To develop a screening tool. 

 



Our ultimate aim 
 

To detect dental caries early in Diabetic patients 

with or without dry mouth to manage their 

dental complications. 



Quality and Quantity of Saliva in Diabetes 

Patients Either with or without Dry Mouth 

 

A clinical study 

 



Study design 

 

Ethical 
approval 

(ORECNI, 
16/NI/0101) 

Participant 
screening 

Diabetes 
with dry 
mouth 
(n=10) 

Diabetes 
without dry 

mouth 
(n=10) 

Healthy 
subjects 
(n=10) 

Saliva 
collected 

for five 
minutes 

10 ml of 
stimulated 

Saliva 

collected 

The aim of this study was to assess the physical and chemical properties of 

saliva collected from diabetic and healthy patients. 



USWS and SWS for each group Buffering capacity of USWS and SWS for 

each group 



The saliva Spinnbarkeit (stretchy properties) had also 

lower values in diabetes patients when compared to 

the healthy participants. 

 

.  

Important outcome 

 



Measurement of salivary electrolytes concentration 
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Physical and Chemical properties of saliva 

This study showed that participants with dry mouth tended to have 

lower unstimulated saliva pH*, since the pH level is associated with 

salivary flow rate. 

There was lower mean of free calcium 

concentrations, which could potentially 

increase the phase of dental caries.  

Conclusions 



Conclusions 

This study showed that participants with xerostomia 

tended to have lower USWS pH, since the pH level is 

associated with salivary flow rate. 

 

The saliva Spinnbarkeit had also lower values in 

diabetes patients when compared to the healthy 

participants. 

The saliva Spinnbarkeit had also lower values in 

diabetes patients when compared to the healthy 

participants. 
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saliva has been 

implicated as a major 

factor in dental caries 

prevention  

A clinical study  

The Effect of Dental Varnishes on root caries in Patients with 

Diabetes (Type 1&2) and Dry mouth – One Year Study 

Screening process received a research funding from Novo 

Nordisk Research Fund and this clinical study has then been 

included into NHIR portfolio. 



The oral health implications and management of dry 

mouth in patients with diabetes (type 1&2) have not 

been extensively evaluated.   

WHY our research with dry mouth and root caries? 
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saliva has been 

implicated as a major 

factor in dental caries 

prevention  

Root caries and dry mouth 

• Recession of gingivae either with age or due to 

periodontal diseases 

 

• Root surfaces become exposed and are more prone 

to develop dental caries 

 

• Restorative materials do not work well on the root 

due to structure of dentine, close proximity to the 

gingival level and moisture control… 
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Study Flow Chart 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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Pre-screening/Recruitment phase 

Identification and Pre-screening Xerostomia questionnaires 

Recruitment of suitable participants  

Written PIF & informed consents, 80 participants enrolled 

  

  

Screening phase & Baseline examination (First visit) 

CODS ≥5, saliva test (USWS<0.2, buffering capacity & pH), PI and PRC clinical assessments 

(≥1PRC, DIAGNOdent, clinical examination & severity index) 

  

  

If Not  

-CODS ≥5 

-USWS<0.2 

-Root caries 

  

Dental varnish application, 

OHI and providing of toothpaste & toothbrush. 

Test (n=40) 

MI (CPP-ACP + F) 

  

    Control (n=40) 

NUPRO (F) Excluded 

from the 

study 

  

Follow up assessments at 3, 6 and 12 months  

PI, Saliva test (at 6 & 12 month), PRC clinical assessments, dental varnish application, OHI 

and providing of toothpaste & toothbrush. 

  

                    Statistical analyses  
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Dental varnishes 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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Is Ethics Committee 

approval necessary? 

YES  

%5 Fluoride 
%5 Fluoride 

Calcium and Phosphate 



Results 

Diabetes 
database,  

Barts Health 
Trust 

2100 letter 
sent 

 

238 positive 
response 

210 screened 
for xerostomia 
and root caries 

51 recruited 
according to 

criteria 

260 negative response  

1551 no response          



Results 

N= 40 

DM 
Type 2 

N= 11 

DM 
Type 1 

51 

participants M=32 

F=19 

N Mean Age SD 

51 66.19 10.58 



Results 

Group 1. Dental Varnish with Fluoride alone  

Group 2. Dental Varnish with Calcium, Phosphate and Fluoride 

Oral	dryness	and	saliva	test	assessments	at	baseline.	

Oral	dryness	and	saliva	properties	at	baseline		

	

Overall	

mean	(SD)	

Group1	

mean	(SD)	

Group	2	

mean	(SD)	

p	value		

Pre-screening	questionnaire						 2.03	(0.94)	 2.00	(0.91)	 2.07	(0.98)	 0.73	

CODS																																															 5.26	(1.60)	 5.48	(1.33)	 5.05	(1.82)	 0.36	

Saliva	test:	mean	(SD)	

USWS	(ml/min)																																										
pH																																																																	
Buffer	capacity																																											

	

0.09	(0.05)	
6.6	(0.58)	
5.8	(0.96)	

	

0.10	(0.06)	
6.52	(0.65)	
5.63	(0.96)	

	

0.09	(0.01)	
6.67	(0.51)	
6.00	(0.93)	

	

0.59	
0.28	
0.12	

	

	

At what pH does enamel/dentine demineralise? 

 

Enamel 5.5  Dentine 6.0-6.5 



Results 
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Group 1. Dental Varnish with Fluoride alone  

Group 2. Dental Varnish with Calcium, Phosphate and Fluoride 

Cavitated carious lesions Non cavitated carious lesions 

n = 25 (F)  

n = 70 (M) 

Total = 95 
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Impact on root caries 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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Dental varnish containing calcium and phosphate with 

fluoride had significant differences in lesion hardness at 3 

months compared to fluoride alone varnish, however 

insignificant differences in 6 and 12 months 

 

The dental varnish treatment is a pain-free approach  

 

Non-invasive  
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How might our studies lead to patient benefit?
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A plethora of complications arise in Diabetic patients with 

dry mouth, this phenomena unfortunately results 

significantly in decreased quality of life (QoL).  

 

We wish to improve oral health for Diabetic patients 

which means better nutrition, well-being and ultimate 

improvements in QoL.  
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Social Impact 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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Ultimately, we also wish to raise awareness for the 

importance of oral health in Diabetes patients. 

 
• Development of Podcasts: Innovative way of involving Diabetes 

patients 

• Diabetes Patient lay group talks 

• Oral Awareness Leaflets 

• Contribution to the XPert Diabetes Education Programme in East 

London at the Mile End Hospital 
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https://soundcloud.com/qmulofficial/raisi

ng-awareness-in-oral-health 

https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health  

http://https/soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
https://soundcloud.com/qmulofficial/raising-awareness-in-oral-health
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First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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6 

11 

Dental visits  

Irregular attendee Regular attendee

Awareness of Oral Health in Diabetes patients on 

Educational Course at Mile End Hospital–A survey 
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First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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Awareness of Oral Health in Diabetes patients on 

Educational Course at Mile End Hospital–A survey 

0 2 4 6 8 10 12

Have any Health professionals mentioned that
diabetes can make your teeth&gums worse

Have any Health professionals mentioned that
toothbrushing your teeth twice a day

Have any Health professionals mentioned that
flossing your teeth once a day

Have any Health professionals mentioned that
you should visit your dentist regularly

Has a dentist or dental hygienist talked to you
on how to brush and floss your teeth?

No Yes
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Future studies 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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• A structured approach to Personalised 

Caries Risk Assessment for patients 

with diabetes  

 

• Aim to recruit 200 participants with 

Diabetes (Type 2) either with dry mouth 

or not  

This study received second research 

funding from Novo Nordisk Research 

Fund and will be included into NHIR 

portfolio 
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Future studies 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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• Assessment of oral health awareness in Diabetes patients 

in East London 

 

•  Impact of oral health education in Diabetes patients  
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Summary 

First Generation 

To appreciate the evolution of Ni-Ti mechanical 

instruments, it is useful to know that in general, 

first generation Ni-Ti files have passive cutting 

radial lands and fixed tapers of 4% and 6% over the 

length of their active blades (Figure 2).4 This 

generation of technology required numerous files 

to achieve the preparation objectives. By the mid to 

late 1990s, GT files (DENTSPLY Tulsa Dental 

Specialties) became available, providing a fixed 

taper on a single file of 6%, 8%, 10%, and 12%.5 The 

single most important design feature of first 

generation Ni-Ti rotary file was passive radial lands, 

which encouraged a file to stay centered in canal 

curvatures during work. 
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• Diabetes can modify the saliva quality and quantity.  

 

• There is a possible association between diabetes, saliva and 

dental caries 

 

• Tailored management strategies need to be considered 

according to the patients’ needs with a holistic approach 
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