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replacement of up to several missing teeth, 
across either single or multiple edentulous 
areas. Being removable also aids cleaning 
of the prosthesis, while also providing a 
cost-effective alternative to other options 
available such as bridges and implants.

Although RPDs have these advantages, 
they are well known for exacerbating 
plaque levels in individuals with less 
than ideal oral hygiene. Numerous studies 
have highlighted the association between 
RPDs and an increased risk of periodontal 
disease, dental caries and denture 
stomatitis. In a study by Addy and Bates 
assessing a group of 45 patients wearing 
RPDs, a significant increase in plaque 
accumulation was seen, especially bucally 
and lingually.2 Wearing a partial denture 
continuously has been shown to result in 
more plaque accumulation compared with 
only wearing the partial denture during 
the day.3 A ten-year longitudinal study by 
Bergman et al. suggested enhancement of 
plaque retention by RPDs, and thereby an 
increased risk of gingivitis, periodontitis 
and dental caries.4 The rate at which 
the yeast Candida albicans occurs in 

INTRODUCTION

Dentists are commonly presented with 
the management of partially dentate 
individuals. Results of the latest Adult 
Dental Health Survey in 2009 show 94% of 
the combined population of England, Wales 
and Northern Ireland were dentate and are 
retaining more of their natural teeth and 
for longer. This coupled with increasing 
life expectancy means management of 
partially dentate individuals is becoming 
more of a frequent occurrence in dentistry, 
with the trend set to continue.1

There are several potential treatment 
options available to these individuals 
including removable partial dentures 
(RPDs), bridges and implants. RPDs 
are a common treatment option for 
partially dentate individuals as they allow 
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individuals with dentures has been 
shown to be higher than in individuals 
who do not wear dentures, and similarly 
continual wearing of RPDs through 
the night in addition to during the day 
is associated with higher occurrences 
of denture stomatitis.5 This can be 
explained by the isolation and coverage 
of oral tissue by the denture itself, which 
prevents the natural cleansing action 
of saliva and the tongue, creating an 
altered environment beneath the denture 
in which opportunistic pathogens, most 
commonly Candida, proliferate.6

It has been concluded that RPDs act 
as ‘plaque traps’ where the absence of 
satisfactory oral hygiene measures has 
led to the accumulation of plaque. The 
presence of a RPD in an individual’s mouth 
represents further additional surfaces for 
microorganisms to colonise.

Regular denture hygiene by an 
individual is an important component of 
overall good oral health and for prevention 
of periodontal problems, dental caries and 
denture stomatitis. It is therefore essential 
that individuals with RPDs are provided 
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• Reports that only 60% of partial denture 
wearers demonstrated appropriate levels 
of denture cleanliness.

•  Informs that out of 44% of the 
participants who had further additions to 
their partial dentures only 10% had good 
levels of denture cleanliness.

•  Proposes the need for dentists to increase 
the awareness of the importance of 
denture hygiene for partial denture 
wearers and their future oral health.
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with instructions on denture hygiene and 
maintenance on receiving their denture, 
to ensure good oral health and longevity 
of the individual’s remaining natural 
teeth. Advice should also be given on how 
often individuals should visit a general 
dental practitioner for an examination. 
It has been shown that maintenance of 
regular denture hygiene by patients, 
along with routine examinations with a 
dentist resulted in little or no periodontal 
damage.7 Instructions on oral hygiene, 
motivation and professional care at 
regular intervals have all been shown 
to prevent or reduce periodontal disease 
and dental caries.4 It has also been 
suggested that increased knowledge and 
improvement in denture hygiene habits 
would not be retained over a long period 
of time, unless periodic reinforcement 
was given to the wearer, highlighting 
the importance of the need for continual 
advice from general dental practitioners 
to denture wearers.8

For wearers of RPDs to actually 
understand the importance and impact 
of this they should be provided with 
explanations as to why good denture 
hygiene is vital. Ideally, it is expected 
that advice given verbally should also 
be given in a written format to the 
patient, as it is estimated that the average 
individual remembers about 15% of 
verbal information given.9 However, it 
is important to realise that the written 
information is there to serve as an aide-
memoire rather than an alternative to 
verbal instructions. 

Previous studies have displayed a 
consistent trend of inadequate denture 
hygiene habits and denture maintenance 
in complete denture wearers, with very 
few studies investigating individuals 
with RPDs. A study investigating patient 
knowledge on hygiene and care of 
complete dentures concluded that ‘most 
of the patients evaluated in the study 
had little knowledge of complete denture 
cleaning and maintenance methods’.10 A 
previous survey of denture hygiene in 
1,000  edentulous patients from Cardiff 
Dental Hospital also concluded that 
69% of those questioned had inadequate 
denture hygiene measures.11 Both these 
studies suggest a lack of awareness 
and knowledge surrounding denture 
hygiene among patients. Furthermore, 

there is a lack of any current studies 
investigating patient knowledge on  
this matter.

The aim of this audit was to establish 
any deficiencies in patient knowledge 
surrounding denture hygiene by wearers 
of RPDs, with a view to implementing any 
necessary improvements. The objectives 
were:
1. To investigate the information given 

to RPD wearers regarding denture 
hygiene

2. To assess the knowledge of RPD 
wearers on denture hygiene and  
their awareness of its importance, 
reflected by the wearers’ denture 
cleaning regime

3. To identify any possible changes that 
should be implemented in practice.

METHODOLOGY

Study design

The study was conducted as an audit, 
evaluating the knowledge of RPD wearers 
on denture hygiene, with the intention 
of reviewing current denture aftercare 
instructions given to patients and 
identifying any deficiencies.

Ethical opinion was sought from the 
Chair of Cardiff Dental School Research 
Ethics Committee who confirmed this 
study was an audit and did not require 
ethical approval. The project was logged 
as an audit with the Cardiff and Vale Local 
Health Board.

Participants
Participants were patients who were 
wearers of RPDs attending three dental 
undergraduate teaching units; the 
University Dental Hospital of Wales, the 
primary care dental units at St David’s 
Hospital in Cardiff and at Cynon Valley 
Hospital in Mountain Ash, between April 
2012 and October 2012.

Data collection
Data was collected via a questionnaire 
(Appendix 1). The first section was to be 
completed by the RPD wearer and included 
questions on denture cleaning habits. The 
second section was to be completed by 
the clinician or student seeing the patient 
on the day, to provide information on the 
patient’s RPD classification and cleanliness. 
This section included a question on the 

degree of denture staining, which involved 
visual evaluation of the degree of surface 
area of staining of the denture according 
to three categories following the criteria 
described by Hoad-Reddick et al.,12 light, 
moderate and heavy. The questionnaire 
was piloted in February 2012  to assess 
content validity.

All partial denture wearers attending 
the three clinics during the audit period 
took part, but smokers were excluded. 
This was decided on the basis that it 
would not be possible for the clinician 
or student assessing the patient’s denture 
to differentiate whether staining was as 
a result of smoking or as a result of poor 
denture hygiene. SPSS version 20 was used 
to analyse the data, from which descriptive 
statistics were generated.

CRITERIA AND STANDARDS
An audit standard is the minimum level 
of acceptable performance and thereby the 
percentage of events that comply with the 
set criterion.13 Whereas the audit process 
involves setting criteria and standards. 
Criteria can be defined as a developed 
statement that is being used to assess 
the appropriateness of specific healthcare 
decisions, services and outcomes.14  
It should relate to best practice. 

According to the National Institute for 
Health and Clinical Excellence (NICE) for 
audit criteria to be valid they should be 
based on evidence, be measurable and 
relate to important aspects of care.15 
Clinical guidelines related to an aspect 
of care can be used to develop criteria, as 
these guidelines have been produced on 
the basis of relevant research evidence. 
NICE recommend when there are no 
criteria available from clinical guidelines 
or no clinical guidelines exist, that criteria 
are developed based on systematic review 
of research evidence. No such reviews 
exist for the knowledge of RPD wearers 
on denture hygiene and no reviews or 
guidelines exist on RPD hygiene.

No formal guidance exists on the 
recommended level of knowledge that 
wearers of RPDs should be expected 
to have for them to be able to care for 
their partial dentures and ensure they 
maintain good oral health and prevent 
or reduce any risks associated with 
partial dentures. Because of this it was 
necessary to arbitrarily assign a standard 
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for this audit based on best practice. There 
should be no reason for failing to give 
full instructions and advice on denture 
hygiene to all patients after the provision 
of a RPD. Hence every partial denture 
wearer should have sufficient knowledge 
on these aspects to allow them to care for 
their denture appropriately, and for this 
reason a minimum knowledge of 100% 
was chosen as the standard.

RESULTS
A total of 196  individuals completed 
questionnaires within the audit time 
period: 44.9% were female and 55.1% 
were male. The age range of participants 
spanned from 27-91 years, with the mean 
age being 62.8 years.

In terms of the length of time participants 
had been wearing their current RPDs; 
35.7% had been wearing them between 
one to four years; 12.2% had been wearing 
them for ten  years or more, with 0.2% 
having had their current RPD for at least 
20 years (Fig. 1).

According to clinical examination 
39.8% of participants were viewed to have 
a good level of denture cleanliness, with 
the remaining 60.2% having a poor to 
moderate level (Fig. 2).

Of the participants 90.8% stated that 
they removed their RPDs before sleep. 
One hundred and ninety-five participants 
(99.5%) also stated that they undertook 
daily cleaning of their RPDs. While 55.6% 
reported cleaning their RPDs twice daily, 
34.2% reported cleaning three  times or 
more daily.

Within the sample of 195 participants 
who cleaned their RPD daily, there was a 
significant relationship between reported 
frequency of denture cleaning and 
denture cleanliness (p <0.01). Of those 
who reported cleaning once daily, 0% 
had a good level of denture cleanliness, 
while of those who reported cleaning 
three times daily 86.9% had a good level 
of denture cleanliness (Table 1).

There was a significant relationship 
between denture type and material and 
denture cleanliness (p <0.01). Of those 
participants with cobalt chrome RPDs 
69% had good denture cleanliness, 
while of those with acrylic RPDs 34.7% 
exhibited a good level of denture 
cleanliness (Table 2).

There was also a significant relationship 
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Fig. 1  Length of time current RPD has been worn
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Fig. 2  Level of cleanliness of participants’ RPDs

Table 1  Level of cleanliness of participants’ RPDs compared with participants’ frequency  
of daily denture cleaning

 
Cleanliness of denture

Total
Poor Moderate Good

Number of times the  
denture is cleaned 
daily

Once
Count 13 6 0 19

% within 68.40% 31.60% 0.00% 100%

Twice
Count 44 45 20 109

% within 40.40% 41.30% 18.30% 100%

Three times
Count 4 4 53 61

% within 6.60% 6.60% 86.90% 100%

More than  
three times

Count 0 1 5 6

% within 0.00% 16.70% 83.30% 100%

Total
Count 61 56 78 195

% within 31.30% 28.70% 40% 100%

χ 2 = 98.548, p <0.01
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between reported frequency of dental 
attendance and denture cleanliness 
(p  <0.01). Of those participants who 
stated that they visited a dentist every 
six  months, 6.2% had poor denture 
cleanliness, while of those who never 
visited a dentist 70% had poor denture 
cleanliness (Table 3).

Type of advice also appeared to be 
related to denture cleanliness (p <0.01). 
Of those who stated they received only 
verbal instructions on denture care, 
40.2% exhibited poor denture cleanliness 
compared with 12.9% of those who stated 
they received both verbal and written 
instruction exhibited poor denture 
cleanliness (Table 4).

Furthermore there also appears to be a 
relationship between denture cleanliness 
and tooth loss (p  <0.01). Of those 
participants with good denture cleanliness 
as assessed by the clinician 10.3% had 
further additions to their denture, while of 
those with poor denture cleanliness 56.3% 
had further additions (Table 5).

Water was reported by 96.9% of 
participants as one  of their cleaning 
methods, if not their sole cleaning method 
(Fig. 3). Additionally, 72.4% of participants 
stated that they used a toothbrush; 35.2% 
of participants used toothpaste to clean 
their dentures; 24.5% reported using 
soap and 38.3% reported using denture 
cleansing tablets.

DISCUSSION
This audit has demonstrated an association 
between the level of cleanliness of 
participants’ RPDs, and the form in which 
instructions and advice were given to them 
regarding cleaning and caring for their 
denture. Those participants who stated 
they had received both verbal and written 
instructions had better levels of denture 
cleanliness when compared with those only 
receiving verbal instructions. This supports 
work by Burnett et al.16 who also concluded 
that verbal and written information given 
to individuals with a RPD may need to be 
supplemented. Referring back to one of the 
original objectives of this audit regarding 
investigating the information given to 
RPD wearers, these results have shown an 
inconsistent and inadequate approach to 
the advice and instructions being given 
to individuals.

According to the clinical assessment, 
39.8% of participants had a good level of 
denture cleanliness, while the remaining 
60.2% exhibited moderate and poor levels. 
This implies that a substantial proportion 
of participants have less than a satisfactory 
denture care regime.

However, there is some existing evidence 
on health education programmes that 
does show that ‘a change in knowledge 
does not necessarily lead to a change  
in behaviour’.17

Of the 44% (86) of participants who 
have had further additions to their existing 
RPDs, only 10% (9) had a good level of 
denture cleanliness. Even with high 
levels of cleanliness there is evidence 
that subsequent tooth loss still occurred, 
highlighting that wearing of partial 
dentures increases the risk factor for 
further tooth loss.

Table 2  Level of cleanliness of participants’ RPDs compared with the denture material type

 
Cleanliness of denture

Total
Poor Moderate Good

Denture 
material

Cobalt Chrome
Count 3 6 20 29

% within 10.30% 20.70% 69.00% 100%

Acrylic
Count 59 50 58 167

% within 35.30% 29.90% 34.70% 100%

Total
Count 62 56 78 196

% within 31.60% 28.60% 39.80% 100%

χ 2 = 12.893, p <0.01

Table 3  Level of cleanliness of participants’ RPDs compared with the frequency of participants’ visits for routine dental examinations

 
Cleanliness of denture

Total
Poor Moderate Good

Frequency of visit to 
dentist for routine 
examinations

Once every six months
Count 1 7 8 16

% within 6.20% 43.80% 50.00% 100%

Once a year
Count 15 27 58 100

% within 15.00% 27.00% 58.00% 100%

Once every two years
Count 18 11 7 36

% within 50.00% 30.60% 19.40% 100%

Other
Count 7 5 2 14

% within 50.00% 35.70% 14.30% 100%

Never
Count 21 6 3 30

% within 70.00% 20.00% 10.00% 100%

Total
Count 62 56 78 196

% within 31.60% 28.60% 39.80% 100%

χ 2 = 55.220, p <0.01
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Despite advice 9.2% of participants still 
slept wearing their prosthesis. Continuous 
wearing of an RPD has been shown to be 
found more frequently in individuals with 
denture stomatitis.18 However, this has not 
been stated as a sole aetiological factor 
in denture stomatitis, instead a multi-
factorial aetiology has been suggested, 
which besides continual wear involves 
factors such as trauma from ill-fitting 
dentures, poor oral and denture hygiene, 
and fungal infections with the Candida 
species.19

Practically all participants said that 
they performed daily denture cleaning; 
these high levels of self-reported cleaning 
practices have been documented elsewhere 
by those studying complete denture 
provision.10, 20

Increased frequency of reported denture 
cleaning correlated with improved 
cleanliness of the denture assessed by 
the clinician. Of the participants, 55.6% 
stated that they did not clean their RPD 
three times a day, which according to best 
practice would be deemed unsatisfactory. 
Ideally individuals should be cleaning their 
RPD after every meal. Nevalainen et al.21 
suggested that frequency of cleaning does 
not necessarily indicate efficiency. This 
may explain why 16.7% of those who 
reported cleaning their denture more than 
three  times daily had only a moderate 
level of denture cleanliness when a good 
level of denture cleanliness would have  
been expected.

Table 4  Level of cleanliness of participants’ RPDs compared with the method participants received for instructions/advice on denture hygiene 
and care when first given their RPD

Cleanliness of denture
Total

Poor Moderate Good

Form in which instructions 
and advice on denture 
hygiene and care were given 

Verbal only
Count 43 40 24 107

% within 40.20% 37.40% 22.40% 100%

Written only
Count 2 0 1 3

% within 66.70% 0.00% 33.30% 100%

Both verbal and written
Count 9 12 49 70

% within 12.90% 17.10% 70.00% 100%

No instructions and advice given
Count 9 3 4 16

% within 56.30% 18.80% 25.00% 100%

Total 
Count 63 55 78 196

% within 32.10% 28.20% 40.00% 100%

χ 2 = 45.747, p <0.01

Table 5  Level of cleanliness of participants’ RPDs against whether participants had further 
additions to their dentures

 
Cleanliness of denture

Total
Poor Moderate Good

Further teeth added onto 
denture 

Count 49 29 9 87

% within 56.30% 33.30% 10.30% 100%

No further teeth added  
onto denture

Count 13 27 69 109

% within 11.90% 24.80% 63.30% 100%

Total
Count 62 56 78 196

% within 31.60% 28.60% 39.80% 100%

χ 2 = 65.484, p <0.01
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Fig. 3  Denture cleansing methods employed by participants (NB: the questionnaire in this audit 
was designed so that more than one method could be selected)
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The most commonly used methods 
for denture cleaning were the use of 
water and brushing. Only 41% of the 
participants had used commercial dental 
cleansers. These findings reflected earlier 
work by Jagger and Harrison at Bristol 
dental hospital where 35% of 100 subjects 
surveyed reported using commercial dental 
cleansers.22

A common misconception by many RPD 
wearers is that once provided with the 
prosthesis, no further dental examinations 
are required. Results show 15.4% of 
participants never visit the dentist for 
routine examinations. Individuals’ 
reasoning behind this may be that the false 
teeth of their denture are not susceptible to 
the problem of caries faced by their natural 
teeth. Individuals with RPDs should 
have routine dental examinations every 
6  to 12 months as part of their denture 
aftercare, to allow their remaining natural 
teeth to be checked and to examine their 
overall oral health. These examinations 
also allow the dentist to monitor the 
individual’s denture hygiene and present 
the opportunity for the dentist to reinforce 
messages on denture hygiene.8 However, 
a study by Allen et  al.23 investigating 
factors influencing dentists’ attitudes and 
practices in providing RPDs revealed that 
while the majority of the 385  dentists 
questioned reported denture aftercare is 
important, many of these dentists did not 
follow their own advice and only 22% of 
the dentists arranged a review appointment 
after providing an RPD.

An individual with an RPD is responsible 
for maintaining good levels of oral and 
denture hygiene through daily cleaning 
and care at home. However, it is the 
dentist who has an obligation to motivate 
these individuals and instruct and advise 
them on denture care. Patients need to be 
made aware of the importance of denture 
hygiene in order to motivate them to 
perform good denture care regimes. This 
suggests there is a lack of knowledge and 
awareness on denture hygiene among the 
individuals taking part in this audit.

The findings from this audit not only 
reflect the lack of information and 
knowledge among individuals attending as 
patients at the Cardiff and Vale NHS Trust, 
but also of those attending as patients in 
general practice as certain participants 
may have been provided with dentures in 
the general dental practice sector.

Recommendation 1: To improve dental 
health and denture hygiene among RPD 
wearers through more effective education 
and reinforcement by dental professionals. 
This should involve revisiting the design 
and format of information leaflets for 
denture cleansing and oral hygiene.

Recommendation 2: The audit cycle 
should be repeated in order to monitor 
the progress of the implemented change 
and assess if an improvement in patient 
knowledge has been achieved.

CONCLUSION
This audit has provided information 
regarding the denture cleaning habits and 
care regime of RPD wearers, reflecting 
their knowledge on denture hygiene and 
maintenance. Deficiencies in knowledge 
on this topic have been recognised and 
possible changes identified, which when 
implemented could help to achieve the 
original criterion and standard set.

Although changes can be implemented 
at the Cardiff and Vale NHS Trust, it is 
more difficult to put into effect changes 
in the general practice sector. It can only 
be hoped that the findings of this audit 
and the recommendations made by this 
paper will be useful to dental practitioners 
and lead to a discussion among the 
dental profession on how to improve the 
knowledge and awareness of RPD wearers 
on denture hygiene in the future.
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Appendix 1  Investigating the knowledge of removable partial denture wearers on denture hygiene and maintenance

Wearers of removable partial dentures who do not smoke are invited to complete the attached questionnaire. 

This questionnaire is part of a study which seeks to investigate the knowledge of current partial denture wearers on denture hygiene and maintenance, in order to 
assess whether information is being given on this topic to every partial denture wearer by dental professionals, and whether the importance of denture hygiene 
and maintenance is being highlighted to patients. This would allow us to recognise and ensure that every partial denture wearer is being given instructions, and has 
sufficient knowledge on denture hygiene and maintenance, in order to allow them to clean and care for their partial denture appropriately. 

Taking part in this study is voluntary. Please note all questionnaires will be treated anonymously, however for comparative purposes information such as age and 
gender is required. A section of the questionnaire will be completed by the student/staff seeing you today to gather information on the type of partial denture you 
wear. If you do decide to take part you are free to withdraw at any time and without giving a reason.

If you have any further questions or if there is anything that is not clear please contact Deepti Katechia (dental undergraduate) at katechiad@cardiff.ac.uk, or 
supervisors Mr Milward (Senior lecturer in Dental Technology and Biomaterial Sciences) at milward@cardiff.ac.uk or Mrs Morgan (Senior lecturer in Dental Public 
Health) at morganmz@cardiff.ac.uk 

Thank you 

SECTION 1: FOR PATIENT TO COMPLETE

1. How many years have you been wearing this denture for?  _____

2. When given your denture, were you given instructions and advice on the cleaning and care of your denture?

 Yes  No 

If yes, in what form were the instructions and advice given?

 Verbal only 

 Written only 

 Both verbal and written 

 Other  (please specify) _____________

3. Do you remove your denture at night before sleep?

 Yes  No 

4. Where is your denture placed when it is out of your mouth? 

______________________________________________________________________

5. Do you clean your denture daily?

 Yes  No 

If yes, how many times in a day do you clean your denture?

 Once 

 Twice 

 Three times 

 More than three times  

6. Do you remove your denture to clean it?

 Yes  No 

7. What do you use to clean your denture? (tick as many as apply) 

 Water 

 Toothpaste  (please specify brand)_____________________

 Toothbrush 

 Denture cleansing tablets  (please specify brand)_____________________

 Soap 

 Denture cleansing paste  (please specify brand)_____________________

 None 

 Other  (please specify)__________________________

8. Do you brush your own natural teeth daily?

 Yes  No 

If yes, how many times a day do you brush your own teeth?

 Once 

 Twice 

 Three times 

 More than three times  

BRITISH DENTAL JOURNAL 7

© 2013 Macmillan Publishers Limited.  All rights reserved. 



RESEARCH

9. What do you use to clean your own teeth? (tick as many as apply)

 Toothpaste  (please specify brand)________________

 Toothbrush 

 Dental floss  (please specify brand)________________

 Mouthwash  (please specify brand)________________

 Interdental brushes 

 Other  (please specify)_____________________

10. Have you had any further false teeth added onto your partial denture since it was first made?

 Yes  No 

11. How often do you visit the dentist for routine examinations?

 Once every 6 months  

 Once a year 

 Once every 2 years  

 Other  (please specify)_____________________

 Never  (please specify reason)_______________

Thank you for taking the time to complete this questionnaire. Please pass the questionnaire back to the student/ staff member for them to complete section 2. Your 
participation is much appreciated.

SECTION 2: FOR CLINICIAN TO COMPLETE

Age of patient:  ____ Gender of patient: Male  Female 

1. Classification of RPD: Mucosa borne  Tooth borne  Tooth & mucosa borne 

2. Material: Cobalt Chrome  Acrylic 

3. Has the patient’s denture ever had any repairs? 

 Yes  No 

If yes, please select reason:

 Broken clasp   

 Tooth had fractured off denture  

 Denture base had fractured   

 Other   (please specify)_____________________

4. If there have been any additions to the denture, were they to replace original abutment teeth?

 Yes  No 

If yes, how many original abutment teeth have been added onto the denture? ____

5. Oral hygiene of patient: Poor  Moderate  Good 

6. Cleanliness of denture: Poor  Moderate  Good 

If cleanliness of denture is poor or moderate, please specify the degree of staining:

 Light staining  

 Moderate staining 

 Heavy staining  

Thank you for taking the time to complete this questionnaire
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