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A general dental practice research network:
impact of oral health in general dental 
practice patients
E. J. Kay,1 N. Ward2 and D. Locker3

Objective  To measure the subjective impact of oral health in a group of
patients attending general dental practices in the North West of England
and to investigate the attributes of dentists and practices in order to
examine how such attributes might relate to patients’ subjective
perceptions of oral health.
Design  Fifteen general dental practices conducting a simultaneous
survey of attending patients and 15 practitioners from these practices
providing information about their attitudes to treatment, prevention and
various aspects of their surgery.
Setting  General dental practice
Outcome measures  Patient subjective impact scores. Relationships
between practice and practitioner variables and patients’ subjectively
perceived oral health.
Results  Fifteen practitioners with diverse practice attributes provided
data on 718 patients. The mean total oral health impact score was
18.4. Twenty two per cent of patients had experienced pain in the four
weeks before the survey and 11% had been unable to chew some
foods. Fifty five per cent of the surveyed population had, in the
previous year, worried about the appearance of their mouth and 65%
had worried about their oral health in general. Dentists’ beliefs were
related to patient impact scores but practice attributes were not
significantly associated with patients’ impacts.
Conclusions Fourteen percent of the differences in patients’ subjectively
perceived oral health can be attributed to dentist attitudes and
attributes. Further research regarding the influence of dentists
personality and professional beliefs on patients well-being needs to be
undertaken.

Research networks in healthcare play a number of important roles.
Firstly, by equipping practitioners with skills, along with the confi-
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dence and support required to undertake studies, research networks
can improve the quality of primary care research. There is also a
shortage of research capacity among primary care practitioners.
This is partly because most are simply too busy caring for patients
to have the necessary time and resources to undertake research.
Furthermore, many of the individuals who enjoy and succeed in
research are drawn towards academia. The second role of primary
care research networks is therefore to provide a mechanism where-
by research capacity and capability within the primary care setting
are increased. The third role potentially played by primary care
research networks is perhaps more subtle although possibly easier
to achieve. Reflective practice, continual self-audit and perform-
ance monitoring are key components of improved clinical decision
making1 and enhanced treatment planning. So, by encouraging
practitioners to measure and monitor outcomes of relevance to
patients, research networks can help to develop the culture of
enquiring practice.

A previous paper2 described the philosophy and activities of a
dental practice research network. The network was considered
highly successful by the involved practitioners. However, it is gen-
erally accepted in management science3 that the ‘success’ of a ‘net-
work’ of any description should be evaluated, not only by the
extent to which informal trust-based relationships are formed
among the participants but also by the extent to which the group
act together to produce relevant research.

Through involvement in a series of research workshops, the
network practitioners piloted a subjective oral health status ques-
tionnaire in their practices. The network then developed and
designed a number of research plans, using the piloted question-
naire. The practitioners selected and developed a research plan and
the group developed this into a full research protocol. The research
and analysis, carried out by the network, is the subject of this
paper.

Instead of focusing on the amount of disease patients had, the
practitioners wanted to investigate the extent to which their
patients’ oral health caused their patients worry, concern, social
limitation or symptoms. The development of patient-based, as
opposed to dentist-based, indicators of health is part of a broad
paradigm shift, in which the psychosocial model of health has
replaced the medical model.4 Several indicators of oral health have
been posited,5 but in general all reflect, or describe in some way,
the functional, social and psychological outcomes of oral disorders

● General dental practitioner research networks are capable of producing and analysing
large and complex datasets. 

● Patients’ subjectively perceived oral health is affected by the attributes and attitudes of
their dentist.

● Longitudinal studies of patients receiving treatment from GDPs would provide important
data about the effectiveness of dental care.
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and conditions.6 Most subjective indicators of oral health status
are based on a model of disease and its consequences derived from
the World Health Organisation’s International Classification of
Impairments, Disabilities and Handicaps7 and the final question-
naire used in this study reflected the key components of that
model.

AIM OF THE NETWORK RESEARCH
The aim of the practitioners research project was to:

1. Measure the subjective impacts of oral health on patients.
2. Investigate attributes of dentists and practices, which might

affect patient care and well-being.

METHOD
Oral health impact questionnaires which had been the subject of
one of six research workshops held by the network were delivered
by a research fellow in batches of 50 to each of the network prac-
tices. The receptionist was asked to stamp each questionnaire with
a practice identification stamp and a patient identification code.
Each practice was asked to complete a form, identifying patients
by both identification code and by name. This obviated any
medico-legal or ethical problems concerning patient confidentiali-
ty. However, longitudinal studies might re-identify participating
patients at a later date if required, but anonymity for the patients
and dentist was ensured when the data were analysed.

The practices were asked only to distribute questionnaires to
patients over 18-years-old. They were also asked to record on the
form if patients did not wish to complete the questionnaire. The
practices were asked to collect data on a specific week. They were
instructed to issue a questionnaire to each consecutively-attend-
ing patient, regardless of the reason for attendance.

A practice questionnaire was completed 6 months subsequent
to the survey to measure the dentists’ restorative thresholds, atti-
tudes to treatment and prevention, participation in postgraduate
education and employment of professions complementary to den-
tistry in the practice. This was sent by post to dentists six months
subsequent to the final workshop with a reply paid envelope. The
dentists were reimbursed £50 for the time spent completing this
rather detailed questionnaire.

Statistical data was undertaken using STATA (StataCorp 1999.
Stata Statistical Software: Release C.Q College Station TX: Stata
Corporation) and SPSS (SPSS Inc. SPSS for Windows Release 10.0,
1999) statistical packages.

Descriptive statistics, χ2, Spearman Rank Correlation and Mann
Whitney U tests were used where appropriate. Stepwise linear
regression models were fitted to examine the contribution of the
dentists’ variables to patient oral well-being.

RESULTS
Dentist participants
One dentist from each of 15 dental practices participated in the
research workshops and the multicentre research programme. Ten
were men and five women. Graduation year ranged from 1966 to
1991 (median 1983). They had been practising for between 10 and
34 years (median 19). All reported that they have participated in
continuing education courses (min. 7.5 hours, max. 250 hours,
median 30 hours) in the previous twelve months. All participants
treated more than 50 patients each week whilst 9 (60%) saw over
100.

Dentists’ beliefs
Ten of the dentists believed that caries in primary teeth progressed
from outer enamel to ADJ in less than 12 months, whilst 12 of the
15 dentists believed that caries in permanent teeth took longer
than 1 year to reach the ADJ.

When asked how long one of their own mesio-occlusal amal-
gams in adult patient could be expected to last, the responses var-
ied between 4 to 10 years (median 9 years). The majority of dentists
believed that 6 months was the optimal interval between dental
examinations for all age groups apart from patients aged over
65 years (Table 1).

The dentists exhibited a belief in preventive methods, with all
agreeing that early enamel caries could be cured and all but one
dentist agreeing that dental personnel could successfully influence
effective brushing with fluoride toothpaste. Eleven of the 15 felt that
diet counselling was an ineffective method for preventing caries.

When asked which factors served to influence the dentists’
choice of materials and procedures, postgraduate and continuing
education courses were rated as the most important source, fol-
lowed by established guidelines and reviews. Articles in books,
mailed advertising and adverts on the World Wide Web were the
least important sources of information.

The practitioners stated that their clinical experience and their
own values and preferences had the most important influence on
their treatment decision making (Table 2). The least important
influences reported by the 15 dentists were the patient’s ability to
pay or the patient’s possession of insurance.

Survey of the dentists’ patients
Each of the 15 practices arranged the completion of 50 patient
questionnaires. Of these 750 questionnaires, 718 were returned.
This represents a 95.7% return rate. The number returned by each
practice ranged from 10 to 50. The reasons given for non return of
questionnaires were: insufficient staff (receptionists and nurses),
lack of time prior to the patient being seen and sickness or vaca-
tions for the dentist. The questionnaire was similar to, and based
on the subjective oral health status index developed by Locker.4

Table 1 Dentists’ opinions regarding recall intervals for patients in
different age groups

Interval in months 
Age 4 6 12 18 no 

specific 
interval

(a) 3- 5 years 3 (20%) 10 (66.7%) 2 (13.3%)

(b) 6-12 years 5 (33.3%) 9 (60%) 1 (6.7%)

(c) 13-18 years 2 (13.3%) 11 (64.7%) 1 (5.9%) 2 (13.3%)

(d) 19-30 years 10 (66.7%) 2 (13.3%) 1 (6.7%) 2 (13.3%)

(e) 31-44 years 8 (53.3%) 5 (33.3%) 1 (6.7%) 1 (6.7%)

(f) 45-64 years 8 (53.3%) 6 (40.0%) 1 (6.7%)

(g) 65 years 1 (6.7%) 7 (46.7%) 5 (33.3%) 2 (13.3%)

Table 2 Dentists views as to the importance of various factors on decision
making where:  1 = Very important, 5= Not at all important
Factor Mean (SD)

A Your own professional values and preferences 1.36 (0.84)

B The patient’s type and amount of past treatment 1.87 (0.92)

C The presence or absence of dental insurance 4.47 (0.92)

D Patient’s ability to pay 3.00 (0.85)

E Your patient’s expressed values and preferences 1.87 (0.64)

F The patient’s oral hygiene practices and oral cleanliness 1.73 (0.70)

G The proven effectiveness by clinical studies of one procedure 
over another 1.53 (0.52)

H Your clinical experience 1.27 (0.46)

I The regularity of the patient’s attendance pattern 2.07 (0.70)

J The patient’s convenience if the therapy requires frequent 
recalls and time 2.20 (0.77)

K The patient’s financial circumstances 2.67 (1.05)

L Whether the patient is new or a regular patient 2.87 (1.36)
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ment decision making were also correlated with total impact score.
The more influence patients’ attendance had on treatment decision
making, the lower the impact score, ie dentists whose decisions
were not influenced by the patients’ attendance history tended to
have patients with higher impacts (Sp Corr. 0.816; P < 0.001). A
further influence on treatment decision making, which appeared to
be associated with higher impact scores was the dentists view of
the patients ability to pay (Sp Corr. 0.594; P < 0.05). This shows
that the less importance the dentist placed on the patients’ ability
to pay, the lower that dentist’s patients’ total impact score.

There was no correlation between the dentists attitudes to
under and over treatment and their patients’ impact scores.
Although no practice characteristics were significantly correlat-
ed with patient impact scores, the number of hours worked by
hygienists approached significance in a negative correlation, ie
lower impact scores tend to be associated with hygienist deploy-
ment in a practice.

A regression model analysed the independent effects of the
variables revealed in the univariate analysis as having a signifi-
cant effect (Table 5). The overall R2 for the model was 0.14. 
However, three factors were found to have a significant effect
when other variables were controlled for. These were: the extent to
which the dentist altered his treatment in relation to the patients’
regularity of attendance, the number of years practising and the
number of hours spent attending postgraduate education.

Table 5 shows that dentists who placed less importance on their
patients’ attendance patterns when planning treatment had patients
with high mean impact scores  It also shows a weak but significant
correlation illustrating that dentists who had been in practice longer
tended to have patients with higher overall mean impact scores. The
fifth row in Table 5 demonstrates a weak negative association
between the number of hours spent in postgraduate education and
mean patient impact.

DISCUSSION
The demographic profile of the dentists involved in this study indi-
cated that a wide variety of practitioners took part. There were no
very recently qualified dentists but the proportion of men and
women reflected the gender distribution within general dental
practice as a whole. The sample was not intended to be represen-
tative. Rather, it was hoped that the voluntary nature of participa-
tion would offer access to diverse practice populations. The fact
that there were substantial differences in the ‘types’ of practices
participating was therefore helpful in the achievement of the
objectives of the study. Direct observation during practice visits
confirmed that the practices were situated in areas with widely
differing prevailing socio-economic conditions.

The practitioners also exhibited diverse opinions with regard to
the efficacy of prevention, the factors they believed to influence
their treatment philosophy and their participation in postgraduate
education. Some authorities would disagree with some of the den-
tists’ views, particularly regarding intervals between examinations
and the role of dietary counselling. However, the network was
formed to develop critical appraisal and research skills rather than

Patient impacts
The distribution of the subjectively perceived oral health impacts
are shown in Table 3.

A higher score indicated more oral health impact. The overall
mean total impact score for the 718 patients was 18.37.

The 718 questionnaire responses showed that 82 (11.4%) of
respondents had experienced some impact on their chewing ability
with 18 (2.5%) being unable to chew even boiled vegetables.
Sixty-one people (8.4%) had had speech problems while 235
(32.5%) had experienced pain with hot and cold foods and 163
(22.6%) having experienced toothache within the 4 weeks prior to
the study. One hundred and ninety seven (27.3) patients reported
having bleeding gums and 140 (19.4) as having ulcers or sores in
their mouth in the 4 weeks prior to completing the questionnaire.

One third (237) of the participants stated that their dental
health had, in the last 12 months, prevented them from eating
foods they would have liked to eat, and approximately one third
(225; 31%) expressed dissatisfaction with the appearance of their
teeth/dentures.

Seventy (10%) of patients had avoided leisure activities includ-
ing socialising in the year prior to the survey due to pain, discom-
fort or other problems with their teeth, mouth or dentures, and
more than half (390; 55%) stated that they had at least sometimes
worried about the appearance of their teeth and mouth in the pre-
vious year. Four hundred and sixty nine (65%) had worried about
their oral health in the 12 months prior to the survey.

Statistically significant differences between age groups were
shown by a Kruskall Wallis test. Table 4 shows that chewing
impacts were more likely to be experienced by the older age groups
but that these older groups were less likely to report pain (P <
0.05). Chewing and speech impacts were shown to be more likely
to be experienced by denture wearers. 

Relationship between dentists’ treatment attitudes and patients’
impact scores
There was a statistically significant negative correlation between
dentists’ expectations of longevity of an amalgam and their
patients’ total impact score (Spearman’s correlation coefficient –
0.575; P < 0.05) and the more positive the dentists’ attitude to pre-
vention, the lower the patients’ total impact scores. The dentists’
feelings about the importance of regularity of attendance on treat-

Table 3  Distribution of impact scores overall and for each sub-scale

Sub-scale Mean (SD) Minimum Maximum

Chewing 0.33 (0.92) 0 6
Speaking 0.21 (0.64) 0 3
Pain 1.04 (1.37) 0 7
Symptoms 1.42 (1.56) 0 9
Eating 4.27 (1.97) 3 15
Social 0.53 (0.79) 0 4
Living 6.69 (2.05) 6 22
Worry 3.88 (1.94) 2 10

Total 18.37 (7.35) 11 66

Table 4 Distribution of impact scores (Mean and SD) by age group
Sub-scale 17—35 36—50 51—60 61—80 Kruskall-Wallis test P-value

Chewing 0.13 (0. 46) 0.28 (0.89) 0.08 0.32) 0.35 (0.88) 0.005
Speaking 0.14 (0.47) 0.13 (0.47) 0.22 (0.65) 0.21 (0.66) 0.795
Pain 1.15 (0.37) 0.99 (1.24) 0.85 (1.17) 0.72 (1.02) 0.006
Symptoms 1.59 (1.53) 1.24 (1.47) 1.43 (1.59) 1.21 (1.16) 0.091
Eating 3.97 (1.61) 3.95 (1.43) 3.96 (1.22) 4.09 (1.71) 0.508
Social 0.49 (0.73) 0.49 (0.70) 0.55 (0.72) 0.43 (0.78) 0.115
Living 6.53 (1.31) 6.53 (1.59) 6.31 (0.93) 6.32 (0.97) 0.445
Worry 4.11 (2.07) 3.92 (1.84) 3.78 (1.67) 3.39 (1.60) 0.022

Total 18.34 (6.03) 18.01 (6.39) 17.4 (5.30) 16.39 (5.09) 0.092
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to change practitioners’ knowledge and beliefs through didactic
teaching.

The response rate of 96% was extremely satisfactory and the
sample of patients, although not representative of the population
as a whole, is considered large enough to be reasonably represen-
tative of dental practice attenders in the North West area. Compar-
ison of this 96% response with the rates in studies where patients
are approached directly by researchers, rather than by the practi-
tioner who provides their care, indicates that practitioner networks
offer a highly efficient and effective route by which the effective-
ness of services may be researched and evaluated.

The point prevalences of inability to chew (11%), sensitivity
(33%) and pain (23%) are quite surprising. These figures reveal that
a sizeable minority of dentally aware patients have problems
which impact on patients’ day-to-day life and well-being. For
example, around one third had experienced social impacts such as
limitation of food choice, dissatisfaction with personal appearance
and avoidance of leisure and socialising due to oral problems. This
is of concern, as it has been previously shown that oral health is
significantly associated with patients’ psychological well-being
and life satisfaction.4 Indeed, the degree of worry and concern
about oral health and appearance in this population of dental
patients is notable. The high figures for worry (55% re: appear-
ance, 65% re health) may reflect a high level of oral health prob-
lems. However, an alternative explanation would be that this is a
population who are highly dentally motivated and to whom the
importance of oral health has been highlighted by their dentist.
They may therefore be more concerned about their mouths than
the general population. The figures do compare unfavourably with
previous surveys of oral health impact carried out on groups who
did not necessarily attend dental services.9 The measure may
therefore have potential as a predictor of service uptake. However,
longitudinal follow-up will be important as it has been shown pre-
viously that oral health impacts lessen over time in those who
receive dental services.10

The finding that chewing difficulties are predicated mainly in
the older (and denture wearing) patients accords with findings in
other studies.11,12 Similarly, Macfarlane et al.13 have previously
reported that, as in this study, older patients report less pain and
less concern with regard to oro-facial pain. This finding may be
due to an age cohort effect, in that older generations have lower
expectations and a generally more stoical and uncomplaining out-
look. Alternatively, the ageing of the dentition (reduced pulp
chambers, occluded dentinal tubules and less standing teeth) may
explain this observation, ie younger people may actually experi-
ence more dentally related pain. However, such a clinically orient-
ed explanation could not so easily be applied to the age differences
in the degree of worry and concern expressed, which are also high-
er in the younger age groups.

The research had planned to investigate the relationship
between the dentists’ treatment attitudes and the patients’ sub-
jectively assessed health. That is, the hypothesis was that the
dentist’s views about the success rates of his treatments, would
be likely to affect the type of care the patients received14 and,
therefore, the impact their oral health had upon them. This
hypothesis was supported by the fact that the dentists in this
study who believed that the amalgams they placed were short
lived were likely to have a patient group with higher oral health
impacts. This could mean that dentists who repair and restore
frequently have a detrimental effect on patients’ subjective oral
health status. Similarly, the more importance dentists placed on
the patients’ dental attendance pattern as a guide to treatment
planning, the lower her or his patients’ mean impact score. This
indicates that dentists who plan treatment, taking their patients’
likely behaviours and actions into account, rather than simply
making decisions based on clinical findings, have patients who
feel happier with their mouths and experience less impact from
oral health problems. For example, dentists who take full
account of the patients’ future attendance when deciding
whether to restore a tooth, seem to be acting to the patients’
benefit.

Dentists’ treatment decisions have previously been shown,
in vitro, to be influenced by their feelings about the sensitivity
and specificity of the decision making.15 This study did not
confirm this experimental association, and there was no evi-
dence that attitudes to treatment threshold setting affected
patient well-being. 

As is common in behavioural and biological research, the
explanatory regression model accounted for a small proportion
of the variation in observations. The association between years
in practice and higher patient impact is probably due, at least in
part, to the fact that older dentists will tend to have an older
group of patients who, because of the ‘cumulative’ nature of
dental disease, are likely to have more periodontal disease and
fewer standing teeth. It would seem unlikely that dentists
become less proficient at addressing their patients’ subjective
needs as they get older (which would also explain the observa-
tions but seems less appealing than the age cohort explana-
tion).

Attendance at postgraduate education appeared in the
regression analysis to be negatively associated with high sub-
jective patient impacts. It is important to note when interpret-
ing such a finding to remember that the hours of attendance
were estimated by the practitioners rather than being obtained
from a central source. Such reported data may be unreliable.
Furthermore, subjective estimates are known to under or over
state the importance of an attribute, particularly if it is an
attribute known to be of particular importance to those asking

Table 5 Regression analysis examining association between practice style and patient impact score 

Random effects GLS regression
Group variable (i) : practice

R-sq within = 0.0000
between = 0.8799
overall = 0.1435

Coef Std. Err. z P > |z| [95% Conf Interval]

Attitude to prevention –0.473615 0.4670855 –1.014 0.311 –1.389086 0.4418557
Patients’ ability to pay 1.295046 0.9749829 1.328 0.184 –0.6158859 3.205977
Patients’ attendance 1.544429 0.5528619 2.794 0.005 0.46084 2.628019
Years in practice 0 .1977771 0 .0685269 2.886 0.004 0.0634669 0.3320873
Hours at PGE –0.0401771 0 .0162546 –2.472 0.013 –0.0720355 -0.0083188
Use of journals 1.312816 0 .747418 1.756 0.079 –0.1520968 2.777728
Employment of hygienists –1.197495 1.210624 –0.989 0.323 –3.570276 1.175285
Number of pts per week –1.978445 1.177008 –1.681 0.093 –4.285338 0.3284475
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the question. Since the research network was partly supported
by the postgraduate deanery, it would be very surprising if the
number of hours of postgraduate activity had been under esti-
mated.

This paper has described subjective oral health impacts in a
population of 718 general practice patients. Fourteen per cent of
the differences in mean overall impact in each practice can be
explained by practice/practitioner attributes. The number of den-
tists involved was small and the number of patients per practice
limited to fifty. Thus, any significant findings are likely to be real
differences, which have clinical significance, as the sample size is
not large enough to detect small and possibly irrelevant differ-
ences. The sample size may have meant that other factors which
have a real but small effect on patients’ subjective feelings were
not revealed by the research. The study therefore needs to be
repeated with larger numbers of dentists to confirm the findings
presented here. Such research could then detect factors which
affect patient well-being in small and more subtle ways.

The research undertaken by the network has generated a unique
dataset from a very large number of general practice patients and
has revealed some important and interesting associations between
dentists’ practice ‘styles’ and the impact oral health has on
patients. The next step in this programme of research, should
funding allow, is the longitudinal follow-up of the 718 involved
patients.  This will allow the oral health gain (or loss) contingent
upon dental treatment (or lack of it) to be investigated.
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The BDJ has traditionally adopted the Palmer tooth notation as the first choice for recording individual teeth in p
articles.  This system, very familiar to dentists in the UK, is reproduced below for both adult and deciduous teeth

     87654321  12345678                  EDCBA   ABCDE
     87654321  12345678                  EDCBA   ABCDE  

   We recently changed  the actual way the Palmer system is written because of difficulties converting the famili
grid format to our website.  Instead the position on the grid is now written using the shorthand UR for upper rig
upper left, LL for lower left and LR for lower right.
                                                
   Thus  7  becomes UR7 and  5 is written as LL5.  Groups of teeth will be recorded as best we can, so for exampl
will become UR5 and UR4, while    2345  will be written as UL2 to UL5.
  
   Obviously the same will apply to deciduous teeth, for example  E   will be written as URE.
  
   The FDI notation will still be written in brackets after the Palmer notation, using the familiar FDI notation as 
described below:

       18 17 16 15 14 13 12 11    21 22 23 24 25 26 27 28     for adult teeth
       48 47 46 45 44 43 42 41    31 32 33 34 35 36 37 38

and 55 54 53 52 51    61 62 63 64 65       for deciduous teeth
85 84 83 82 81    71 72 73 74 75

   Thus using both systems,  7   will be written as UR7 (17) and  5 will become LL5 (35).

A change in recording tooth notation

usha
The BDJ has traditionally adopted the Palmer tooth notation as the first choice for recording individual teeth in particles. This system, very familiar to dentists in the UK, is reproduced below for both adult and deciduous teeth87654321 12345678 EDCBA ABCDE87654321 12345678 EDCBA ABCDEWe recently changed the actual way the Palmer system is written because of difficulties converting the familigrid format to our website. Instead the position on the grid is now written using the shorthand UR for upper rigupper left, LL for lower left and LR for lower right.Thus 7 becomes UR7 and 5 is written as LL5. Groups of teeth will be recorded as best we can, so for examplwill become UR5 and UR4, while 2345 will be written as UL2 to UL5.Obviously the same will apply to deciduous teeth, for example E will be written as URE.The FDI notation will still be written in brackets after the Palmer notation, using the familiar FDI notation asdescribed below:18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 for adult teeth48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38and 55 54 53 52 51 61 62 63 64 65 for deciduous teeth85 84 83 82 81 71 72 73 74 75Thus using both systems, 7 will be written as UR7 (17) and 5 will become LL5 (35).A change in recording tooth notation
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