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Abstract

Type 1 diabetes mellitus (T1DM) is a complex meti@boondition that results in
hyperglycemia due to insulin deficiency (Danemab06&). Diabetes has a range of
effects on almost every system in the body inclgdihe kidneys, the eyes, the
cardiovascular system, the genito-urinary systé gastro-intestinal system and the
nervous system (Daneman, 2006). The effects efdbndition are widespread and
have a significant impact both on life expectancog the quality of life of individuals
suffering from diabetes (Scottish Diabetes Surveynitbring Group, 2011). The
impact of diabetes on oral health has been invastijover many decades, however,
the conclusions have been varied and study desagnnbt always been adequate
(Mealey et al., 2006; Khader et al., 2006; Chawaetaal., 2009). Research presented
in this thesis is largely the result of a crossiseal clinical study examining the oral
cavities of non-smoking T1DM patients, funded bg tBhief Scientist Office of the
Scottish Government. The clinical part of the gttmbk place between January 2006

and May 2009 in Glasgow Dental Hospital.

Chapter one provides an introduction and narrattvéew on the subject of T1DM,
periodontal disease, and the various other repastatl manifestations of diabetes
mellitus. The methods for measuring general aradl loealth related quality of life
outcomes are also discussed. Chapter one revmaks af the inadequacies of studies
investigating the link between T1DM and oral digess date and contextualises the

studies presented in this thesis.

Chapter two presents the main periodontal findioiga large cross-sectional study.
112 non-diabetic subjects and 203 subjects witk typliabetes were examined. 203
diabetic patients were divided into well controliead poorly controlled groups based
on their average blood sugar levels over the pteviovo years. 169 were poorly
controlled. (PCD). Those with T1DM, (especiallpsle with poor glycaemic control)
had a greater extent and severity of periodorttig those without diabetes. There
was also some evidence that never smoking T1DMmgatwere more likely to have
periodontal disease than non-diabetic subject®e odus ratio (OR) was 1.43 [0.74 to
2.75] (p = 0.29) for all TLDM patients and 1.587®.to 3.33] (p = 0.23) for PCD.
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This difference remained even after the multivdeadnalysis took into account age,
gender and lifestyle including: body mass indextled subject; whether they had
smoked in the past; whether they attended a detitest level of education and how
deprived the area they lived in was.

Chapter three presents an analysis of the impaagef HbAlc, and duration on the
expression of periodontal disease in T1DM subject€ross-tabulations and
multivariable logistic regression analysis was perfed on the periodontal data from
T1DM subjects and non-diabetic subjects in orderdédermine the relationship
between age, HbAlc and duration, and periodontifisabetic subjects developed
periodontitis at a younger age than non-diabetdgests. This will represent a
significant impact on life time dental service psyon for subjects affected at a
young age. The relationship between HbAlc andregweriodontitis is not a simple
one. ltis possible that unknown factors confotimrelationship between glycaemic
control and periodontitis. There was no relatiopdfetween duration of diabetes and
periodontitis when age was controlled for.

Chapter four presents the results of a small siondgstigating biomarkers of bone
turnover in patients with and without T1DM and imtipnts with and without
periodontitis.  Patients with T1IDM had higher levebf osteoprotegerin an
osteoprotective molecule that normally leads teduced propensity for bone loss.
T1DM patients were also shown to have reduced $ewél biomarkers of bone
formation (osteocalcin). It is possible that aueed capacity for bone repair and
regeneration may account for the increase levelpesiodontitis seen in T1DM.

Further prospective studies would be required tdion this hypothesis.

Chapter five investigated the level of caries arad mucosal abnormalities in T1DM.
There was little difference in caries indicatorsrooral mucosal lesions between the
groups. There was no difference in the bacteriarafiora and in the level of
resistance to antibiotics found in this cohort. DM patients, however, did have an
increase in the symptoms of dry mouth, an increasssity of candida colonisation
and reduced salivary flow rates.
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Chapter six reports the data derived from the beallth questionnaire, including the
Oral Health Impact Profile -14 (OHIP-14) and thediuof Diabetes Dependent
Quality of Life (ADDQOL®). Patients with TLDM, de#p having increased levels of
periodontal disease, reduced salivary flow ratesl amcreased symptoms of
xerostomia did not have higher OHIP scores by aegsure. The reasons for this
apparently negligible impact of oral disease ol bemlth related quality of life are
discussed. The OHIP-14 was shown to have consualaity in this population
although the correlations were relatively weak #mal differences were small. It is
possible that patients with TLDM do not consider ithpact of their oral health to be
a significant problem in light of their other onigg medical issues. This finding
requires further in-depth investigation of the ggylogy behind this apparent reduced

impact.

This is the first study of its kind to examine thral and dental health of non-smoking
type 1 diabetic patients. The conclusions fromdlnical data support the view that
patients with T1IDM should be targeted with oral addntal health advice.
Encouragingly the prevalence of periodontitis wasdr in well controlled diabetic
subjects suggesting that the effect of TADM ondfa cavity can be ameliorated by
good glycaemic control even though logistic regassanalysis did not show a linear
relationship. Itis important that health professils work together in order to prevent
and manage the oral complications of T1DM in thenesaway that there are
preventive and screening programmes for other t@beomplications. The
pathogenesis behind the increased prevalence aedtgeof periodontal disease in

T1DM requires further study.
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Appendix 2 List of amendments and approved documeation
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Appendix 3 Confirmation of approval for recruitment from

Glasgow Royal Infirmary
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Appendix 4 Oral Health Questionnaire
1. Are you registered with a general dental practitioner? YesD No |:|

2. If the answer to question 1 is “Yes” how often do you attend your general
dental practitioner?

At least once a year Occasionally Only when having trouble with your

teeth
[] [] []

3. What do you do if you have a dental emergency?

4. Are you anxious about visiting the dentist? Yes[ ] No[ |
5. Would you have difficulty paying for dental services? YesD No |:|

6. What is the highest level of education you have received?
No formal education Primary school Secondary school University or college

[] [] [ []

7. Many people own cars nowadays. Is there a car or van normally available for
use b% rou or your family?

Yes No [ ]

8. How often do you clean your teeth?
Never Lessthanonce/day Onceaday Twiceaday More than twice a day

[] [] [] [] []

9. If you do clean your teeth, do you use a toothpaste containing fluoride?

Yes [ ] No []

10.Nowadays, there are more things available in chemist shops to help with dental
hygiene. Do you use anything other than an ordinary toothbrush and
toothpaste for dental hygiene purposes?

Yes D No D



309

11.1f the answer to question 10 is “Yes” do you use?

Electric toothbrush Floss Interdental brushes Toothpicks/sticks

Other
[] [] [] [] []

12.Do you use a mouthwash?  Yes [ | No []

If the answer is “Yes” which one?

13.In the last 12 months have you had any painful aching or discomfort in your
mouth?

Never Hardly ever Occasionally Fairly often Very often

[] [] [ [] []

If you have experienced any pain or discomfort in t he last 12 months please
answer questions 14 to 21. Otherwise please movet o0 question 22.

14.What type of pain or discomfort do/did you have?

Sharp  Throbbing Dull ache Burning hot or scalded Tingling
sensation

[ [] [ [] []

15.Whereabouts in the mouth do/did you feel the pain or discomfort?

16.How long has the pain or discomfort been present for (days)?

17.1s it present all the time? Yes D No D

18.1f the answer to question 17 is “No” describe the pattern of pain or discomfort?
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19.Does anything relieve the pain, if so what?

20.Does anything make the pain worse, if so what?

21.How severe is the pain on a scale of zero to 10? (please circle)

no pain intolerable pain
1 2 3 4 5 A 7 R

22.Does your mouth feel dry when eating a meal? Yes D No |:|

23.Do you find it difficult to swallow dry foods? Yes El No |:|

24.Do you sip liquids to help swallow dry foods? Yes D No D

25.Do you wake during the night because your mouth is dry? Yes D No D

26.Do you feel as if you have too little or too much saliva or, you are not aware of
it?

Too little Too much Unaware of saliva

B ] []

27.How many units of alcohol do you consume per week?

28. What type of alcohol do you drink (i.e. beer, wine, spirits and mixers)?

29.1n the last 12 months have you felt that your sense of taste has altered
because of problems with your teeth, mouth or dentures?

Never Hardly ever Occasionally Fairly often Very often

B [] [] [] []

If you have noticed an alteration in your sense of taste:
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30.Did/do you have an unpleasant taste? Yes |:| No |:|
31.Did/do you have a metallic taste? Yes |:| No |:|
32. In the last 12 months have you found it difficult to talk because of problems
WIthyour teeth mouth or dentures?
Never Hardly ever Occasionally Fairly often Very often

[] [] [] [] []

33. In the last 12 months have you found it uncomfortable to eat any foods
because of problems with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

34.1n the last 12 months have you felt self-conscious because of problems with
your teeth mouth or dentures?

Never Hardly ever Occasionally Fairly often Very often

[] [] [] [] []

35.1n the last 12 months have you felt tense because of problems with your teeth
mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

36.In the last 12 months has your diet been unsatisfactory because of problems
with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

[

37. In the last 12 months have you had to interrupt meals because of problems
with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

[

38. How many meals do you eat per day?
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39. How many between meal snacks do you eat per day?

40.1In the last 12 months have you found it difficult to relax because of problems
with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

[

41.1n the last 12 months have you been a bit embarrassed because of problems
with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

[

42.1n the last 12 months have you been a bit irritable with other people because of
problems with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

[

43.1n the last 12 months have you had difficulty doing your usual jobs because of
problems with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often
44.1n the last 12 months have you felt that life in general was less satisfying

because of problems with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often
45.1n the last 12 months have you been totally unable to function because of

problems with your teeth mouth or dentures?

Never Hardly ever Occasionally Faiﬁoften Very often

Thank you for taking the time to complete this ques tionnaire.

University  NHS,

Q]( Glas gOW Greater Glasgow

and Clyde
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Appendix 5 ADDQOL® questionnaire (copyright profes®r

Claire Bradley) do not use without permission

ADDQolL.

&

This questionnaire asks about your quality of life and the effects of your diabetes on your quality of life.
Your quality of life is how good or bad you feel your life to be.

Please shade the circle which best indicates your response on each scale.

There are no right or wrong answers; we just want to know how you feel about your life now.

i) in general, my present quality of life is:
O O O (@] (@] O O
excellent very good good neither bad very bad extremely
good nor bad
bad

For the next statement please consider the effects of your diabetes, its management and any
complications you may have.

i) if | did not have diabetes, my guality of life woulid be:

O @] O (@) O o O
very much much a little the same a little much very much
better better better worse worse worse

Please respond to the 18 more specific statements on the pages that foliow.

For each statement, please consider the effects of your diabetes, its management and any
complications you may have on the aspect of life described by the statement.

[ D0 1 . - .
in each of the following t;oxes:
a) shade a circle to show how diabetes affects this aspect of your life;
b) shade a circle to show how important this aspect of your life is to your quality of life.

Some statements have a “not applicable” option. Please shade this “not applicable” circle if that
aspect of life does not apply to you.

ADDQoOL. © Prof Clare Bradley: 24.2.94. Standard UK English (rev. 3.11.98)

Page 1 of 6
Hoalth Paveholoay Research Dept of Psychology. Roval Holloway, University of | ondon, Fgham, Surrey, TW20 0EX, UK
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1a) if | did not have diabetes, my working life and work-related 6ppoﬂunities
would be:
o O Ne (@] (@] o] (@]
very much much a little the same a little much very much o)
better better better worse worse ¢
. _— A e — bt e 2E no
ik) This aspect of my life is: applicable
O O O (@]
very important somewhat not at all
important important important
2a) i d‘id not have diabetes, my family life would be:
(@] O (@] O (@] o (@]
very much much a little the same a little much very much o)
o better better better worse worse  worse -
2b) This aspect of my life is: applicable
—-O O (@] O
very important somewhat not at all
important important important
3a) if i did not have diabetes, my friendships and social life wouid be:
O O O (@] (@] O O
very much much a little the same a little much very much
better better better worse worse worse
3b) This aspect of my tlife is:
O @) (@] O
very important somewhat not at all
important important important
T
4a) if § did not have diabetes, my sex life would be: |
O O ©) (@] O (@] O
very much much a little the same a little much very much . @)
better better better worse worse worse ot
: n
4lo) This aspect of my life is: japplicable
o o o o
very important somewhat not at all
important important timportant !
ADDQoOl © Prof Clare Bradley 24 2.94. Standard UK English (rev. 3.11 98) Page 2 of ¢
120

Pl 1

P e e Dt of Poyehe aay Raval Holloway  University of 1 ondon, | gham Sorrey, TW20 OF X UK




Sa) if | did not haye diabetes, my physical appearahce would be:
(@] (@] O O o (@] o
very much much a little the same a little much very much
] _ better better better __worse  worse worse
5k} This aspect of my life is: |
o O o (@]
very important somewhat not at all
important important important
8a) if 1 did not have diabetes, the things ! could do physically would be:

o o o O o O (@]
very much much a litle the same a little much very much
increased increased increased decreased decreased decreased

8b) This aspect of my life is:
(@] O (@] (@]
very important somewhat not at all
important important important
Ta) ¥ i did not have diabetes, my holidays or leisure activities would be:
O O O (@] O O o
very much much a little the same a little much very much
better better better worse worse  worse
7o} This aspect of my life is:
O O @) o
very important somewhat not at all
important important important
8a) 15 1 did not have diabetes, ease of traveliing (local or long distance) would be:
O (@) ©) @] (@] O (@]
very much much a little the same a little much very much
better better better worse worse worse
8k) This aspect of my life is:
O O O O
very important somewhat not at all
important important important
ADDQot. © Prot Clare Bradley 24 2.94. Standard UK English (rev. 3.11.98)

Honlth Paveholoay Research Dent of PDayveholoay Royal Holloway. University of | ondon. B gham, Surrey, TW20 OF X, UK
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9a) 1 1 did not have diabetes, my confidence in my ability to do {hings would be:
O (@) O O O (@] O

very much much a little the same a little much very much
___increased increased increased decreased decreased decreased |

Sb) This aspect of my life is: ‘

(@] O O (@]
very important somewhat not at all
important ' important important

10a) if 1 did not have diabetes, my motivation to achieve things wouid be:

O O o (@] (@] (@] (@]
very much much a little the same a little much very much
- increased increased increased r_qe__c'reasge_c_i dgc;l_'_eajﬂeq» c_iecreﬁasrecj‘

40b) This aspect of my life is:

O (@] o O
very important somewhat not at ail
important important important

44a) ¥ 1 did not have diabetes, the way society at large reacts to me would be:

O O (@] O o o (@]
very much much a little the same a little much very much
better better better worse worse worse

11b) This aspect of my iife is: .
O o O (@]

very important somewhat not at all
important important important

412a) ifi did not have diabetes, my worries about the future would be:

O @] O O O O O
very much much a little the same a little much very much
decreased decreased decreased increased increased increased

12k) This aspect of my life is:

O (@] O O
very important somewhat not at all
important important important
ADDOOL © Prof Clare Bradley 24 2 94, Standard UK English (rev. 3.11.08) Page 4 of

C el ety Ulnnvecsity of T ondan o Sagey FW20 0OF X UK




13a) ifidid not have diabetes, my finances would be:

(@] O O (@] (@] O O
very much much a little the same a little much very much
better better better worse worse worse

13b} This aspect of my life is:

@) O (@) O
very important somewhat not at all
important important important

f4a} §f | did not have diabetes, my need to depend on others for things | would
fike to do for myseif would be:

O O O (@] O O O

very much much a little the same a little much very much
decreased decreased decreased increased increased increased

14b) This aspect of my life is:

-O (@] @] O
very important somewhat not at all
important important important

18a) If i did not have diabetes, my living conditions would be:

O O o @] O O (@]
very much much a little the same a little much very much
] bette[r ] better better __worse ~ worse worse

18k} This aspect of my life is:

@) O O O
very important somewhat not at all
important important important

16a) ifl did not have diabetes, my freedom o eat as | wish would be:

O (@] (@] @] (@] (@] O
very much much a littie the same a little much very much
increased increased increased decreased decreased decreased
16b}) This aspect of my life is:
(@) @) O (e}
very important somewhat not at all
important important important
ADDQol. © Prof Clare Bradley: 24.2.94. Standard UK English (rev. 3.11.98) Page 5 of €

Health Psychology Research. Dept of Psychology, Royal Holloway, University of London, Egham, Surrey, TW20 0EX, UK
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s

17a) If | did not have diabetes, my enjoyment of food would be:

O O @] O (@) (@} (@]
very much much a little the same a little much very much
increased increased increased decreased decreased decreased

17b} This aspect of my life is:

(@] O O o
very important somewhat not at ail
important important important

18a) If | did not have diabetes, my freedom to drink as [ wish (e.g. sweetened hot

and cold drinks, fruit juice, alcohol) would be:

(@] O O o @] (@] (@]
very much much a little the same a little much very much
increased increased increased decreased decreased decreased

18k} This aspect of my life is:

-0 o (@] O
very important somewhat not at all
important important important

If there are any other ways in which diabetes, its management and any complications affect
your guality of life, piease say what they are below:

ADDQoL. © Prof Clare Bradley: 24.2.94. Standard UK English (rev. 3.11.98)

Page 6 of 6
Heaklh Psychology Research, Dept of Psychology, Royal Holloway, University of L.ondon, Egham, Surrey, TW20 0EX, UK
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