CHAPTER NINE

THE SUBJECT SAMPLE GROUP

The subject group surveyed in this thesis comprised 321 schoolchildren

from the New England Health Region of New South Wales.

The New England Health Region was judged to be a suitable area in which
to conduct this study for a number of reasons.

Firstly, it is a health region serviced by the State Orthodontic Service of
New South Wales, therefore the subjects surveyed and the results thereby
obtained were seen as appropriate and relevant to the aim of this thesis.
Secondly, a DMFT and enamel fluorosis survey of schoolchildren in the New
England was already planned by New England dental personnel, and it was
a straightforward matter to accompany this pre-organised survey team.
Thirdly, the survey involved assessment of children from both small
country towns and rural cities, a factor which enabled a randomly

assembled, broadly based and representative subject sample group to be

surveyed.

Geography of New England
The New England Health Area is situated in the northern part of New South

Wales, and covers an area of 108, 616 sq. km. with a population of
252,000, approximately 20% of whom are Health Care Card holders or
their dependents (Department of Community Services, Tamworth 1990) .
Tamworth is located some 450 km north of Sydney, and is the

administrative centre for the New England Health Region.
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MAP OF NEW SOUTH WALES
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Figure 8.1 Map indicating survey area.

This New South Wales map displays the area within which the survey
subject group reside. The bulk of the patients surveyed were from Moree
population 10,000) and Tamworth (population 32,000), with fairly equal
numbers of patients surveyed from each of these two main centres.
Subjects from the small country towns of Boggabilla, Toomalleh, and

Mungindi, which were also surveyed, are all located within 100 km of

Moree.

Age Group of Subiject

The subject age group of 10 to 12 years was targeted for survey as the

bulk of the patients referred to the Tamworth State Orthodontic Clinic for

onsultation are from this age group. Therefore, the subject group can be
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seen as appropriate to the thesis aim of testing an orthodontic screening

method relevant to the patients being treated at the Tamworth State
Orthodontic Clinic.

Age Breakdown

As Is evident from the following table and pie graph, approximately 50%
of the subjects surveyed were aged 11 years of age at the time of the

Survey, with approximately 30% of the subject group aged 12 years, and

15% aged 10 years at the time of the survey.
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Figure 9.2 Age breakdown of sample group.
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Sex Breakdown of The Sample Group.
The survey group of 321 subjects consisted of an almost equal sex

distribution, with 159 male and 162 female subjects, with each age group

having fairly equal sex distribution.

SEH BREARKDOIUN OF SAMPLE GROUP

MALE
FEMHALE

B MALES

49.53% 50.47%

[ 1 FEMALES

Figure 9.3 Sex breakdown of sample group.
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"Race Breakdown of The Sample Group

For statistical purposes the subject survey group was divided into

Aboriginal and non-Aboriginal groups as judged subjectively by the two
examiners, with any subject obviously part-Aboriginal being placed in the
Aboriginal group. The non-Aboriginal group seemed subjectively to consist
almost entirely of Australian caucasian background, with a very..small

number of subjects of Asian origin.

RACE BREAKDOLUN OF SAMPLE GROUP

NON-ABORIGINAL
ABORIGINAL

E NON-ABORIGINAL

L | ABORIGINAL

Figure 8.4 Racial breakdown of sample group.

summary.

The subject sample group of 321 children was a broadly based sample
group representative of the orthodontic patients seen for consultation by

the Tamworth Clinic of the State Orthodontic Clinic.
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CHAPTER TEN

RESULTS

The Results Chapter of this thesis is divided into three sections:

Section 1. Results of the Dental Aesthetic Index assessments.

Section 2. Results of the questionnaires.

Section 3. Comparison of the results obtained from the Dental Aesthetic

Index assessment and the questionnaire results.

Sectionh 1

RESULTS OF THE DENTAL AESTHETIC INDEX ASSESSMENTS.

MiSsing incisor. canine. or premolar:

Missing Tooth
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:

4 Jaa o« Jus  Jaw [
Minimum: Maximum: Range: Median: Mode:
_--_

Table 10.1 Breakdown of DAl scores of missing teeth.

Of the 321 sample group, 5% (15 subjects) were recorded as having a

missing incisor, canine, or premolar. The two examiners recalled that

these were generally second premolar teeth.
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Segments Crowded

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
Minimum: Maximum: Range: Median: Mode :

Table 10.2 Breakdown of DAI scores of segments crowded.

Of the subject group of 321, the assessment of crowded segments gave a
mean value of 1.3 with a standard deviation of 0.82. Only 22% of subjects
were assessed as having no crowding in the incisal segments, with 31%

having crowding in one segment and 48% having crowding in two segments.
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Figure 10.1 Bar chart of number of subjects with segments crowded.
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sSegments spaced:

Segments Spaced

Mean: Sid. Dev.: Std. Error: Variance: Coef. Var.:

Count

Minimum : Maximum: Range: Median: Mode:
_-_

Table 10.3 Breakdown of DAI scores of segments spaced.

As shown in Table 10.4, the median score obtained in assessment of

segments spaced was 0, with a range allowable with the DAl assessment

of 0 to 2.
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Figure 10.2 Bar chart of number of subjects with segments spaced.

Of the subject group of 321, 76% were recorded as having no segments

spaced, 20% had one segment spaced, and only 4% had two segments spaced.
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Diastema (mm)
Mean: Std. Dev.: Std. Error: Yariance: Coef. Var.: Count:

ER R I R R
Minimum : Maximum: Range: Median: Mode :
---

Table 10.4 Breakdown of DAI scores of diastema.

The largest diastema recorded in the DAl assessment was 4mm, with the

mean diastema measurement of 0.5mm. The median score was 0mm.
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, Figure 10.3 Bar chart of number of subjects versus diastema assessment(mm)

As evident from Table 10.4 and Figure 10.3 approximately 67% of the
subject group of 321 were assessed as having no diastema. Of the
remaining subjects, 22% had a diastema of 1mm, 7% had a diastema of

2mm, 2% had a diastema of 3mm, and 1% (8 subjects) had a diastema

measurement assessed as 4mm.
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Maxillary largest irreqularity:

Max. Largest Irreg
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.. Count ;

e e o e les Jm o
Minimum : Maximum ; Range: Median: Mode:
o =22

Table 10.5 Breakdown of DAl scores of maxillary largest irregularity.

Table 10.5 shows that the largest maxillary irregularity recorded in the

DAI assessment was 7mm, with the mean displacement being 1.6 mm, and a

median score of 2mm.

Only 25% of the subject group of 321 were assessed as having no maxiliary

irregularity. The mode maxillary irregularity measurement obtained was

2mm , seen in 33% of the subjects.
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Figure 10.4  Bar chart of number of subjects versus their largest maxillary

irregularity(mm).

Figure 10.4 shows clearly the relatively small number of subjects with a

maxillary irregularity of 5mm or more.
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Mandibular larae irrequlari

Mand. Largest Irreg
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:

Minimum : Maximum: Rani e: Median: Mode:

Table 10.6 Breakdown of DAl scores of mandibular largest irregularity.

The largest mandibular irregularity recorded in the DAl assessments was

omm. The mean recording was 1.2mm, and the median score 1mm.
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Figure 10.5 Bar chart of number of subjects versus their largest mandibular irregularity
(mm).

Of the subject group of 321 approximately 34 % were assessed as having

no mandibular irregularity, with only 3% (7 subjects) having an

irregularity of 4mm or more.
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Positiv Ver|

Overjet +
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:

Minimum : Maximum: Range: Median: Mode:

Table 10.7 Breakdown DAI scores of positive overjet.

The largest positive overjet recorded in the DAl assessments was 14 mm,
with a mean overjet recorded of 2.8mm and a median score of 2mm.
Almost 40% of the subject group were assessed as having an overjet of

2mm. Of the full subject group (321 ) 76% had an overjet of 4mm or less.
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Figure 10.6 Bar chart of number of subjects versus their positive overjet(mm).

Figure 10.6 demonstrates the spread of scores of positive overjets

recorded, and shows the relatively small proportion of subjects (4%) with

an overjet of 7mm or more.
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N \, veri

Overjet -
Mean: Sid. Dev.: Std. Error: Variance; Coef, Var.: Count:

Ranc Median: Mode:

Minimum: Maximum:

Table 10.8 Breakdown of DAl scores of negative overjet.

Approximately 97% of the subject group of 321 were assessed as having no

negative overjet, with only 3% (9 subjects) having a negative overjet.
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Figure 10.7 Bar chart of number of subjects versus their negative overjet(mm).

Vertical anterior openbite:

Yert Ant. Openbite
Mean: Sid. Dev.: Std. Error: Variance: Coef. Var.: Count:

Minimum: Maximum : Range: Median: Mode :
____

Table 10.9 Breakdown of DAI scores of vertical anterior openbite.
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Almost 99% of the subject group of 321 were assessed as having no
anterior open-bite. Only 3 subjects were assessed as having an anterior
open-bite of 1mm, and one subject was assessed as having an anterior

open-bite of 3mm.
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Figure 10.8 Bar chart of nhumber of subjects versus vertical anterior open-bite.

Molar relationship:

Molar Relationship

Table 10.10 Breakdown of scores of DAl molar relationships of subject group.

Of the subject group of 321, 55% were assessed as having a normal moiar
relationship as defined by the DAl protocol. The sample group had 32%
assessed as having one posterior segment in a half-unit relationship, and

13% of the sample group were assessed as having a full-unit molar
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relationship on at least the left or the right-hand-side as defined by the

DAI protocol.
Section 2

RESULTS OF THE QUESTIONNAIRES

Question Responses.
The complete answers to the 11 Questions asked in .the thesis
questionnaire can be found in Appendix 2.

Questions 1,6,8,9,and 11 were answered with either a 'yves' or a 'no’

response with the response breakdown for the subject group as follows.

oo [ [ [
werme | [ [
R

Taple 10.11 Response breakdown of subjects for Questions 1,6,8,9, and 11.
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QUESTION RESPONSE BREAKBOIUN
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QUESTION1 QUESTION6 QUESTION8 QUESTION9 QUESTION 11

Figure 10.9 Bar chart of question response breakdown of sample group.

The pattern of the 'yes' or 'no' responses over all of Questions 1,6,8,9, and

11, was examined using chi-squared analysis.

Chi—-Square Observed: Yes Expected: No

DF - Chi=Square: Significance:

Table 10.12 Chi-squared analysis of question response breakdown (Figure 10.9)

Chi-squared analysis showed there was a significant difference in the
yes/no answer sets to Questions 1,6,8,9, and 11.

It was noted from Figure 10.9 that Question 1 and Question 8 had a higher
'yes' response than did Question 6, Question 9, and Question 11.

As a mechanical exercise, further chi-squared analysis was carried out
between these apparent sub-sets of questions to test the extent to which
the responses to the individual questions overlapped. This is discussed

more fully in the Discussion of these results in Chapter Eleven.
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The 'yes' and 'no' answer responses to Question 9 and Question 11 were
analysed by chi-squared test. It was found that there was no significant

difference between the way these two questions were answered, as shown

by the results in Table 10.13.

Chi—-Square Observed: Quest.9 Expected: Quest.11
DF : Chi-Square: Significance:

Table 10.13 Chi-squared analysis of 'yes' and 'no' question responses of Questions 9 and 11.

The chi-squared value showed that with one degree of freedom there was

no statistical significance.

Chi—-Square Observed: Quest.9 Expected: Quest.6

DF : Chi-Square: Significance:

Table 10.14 Chi-squared analysis of Question response of questions 9 and 11 vs question 6.

An advising statistician (Dr A. Kirby) suggested, as a mechanical exercise,
that the question responses from questions 9 and 11 be pooled, and these
pooled responses then be compared with the résponses obtained from
Question 6 in an attempt to determine possible patterns of response to the

possible question sub-sets. No significant difference between the way

these questions were answered was found .
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Similar chi square analysis was carried out on questions 1 and question 8.
No significant difference was found in the 'yes' or 'no' answering responses

obtained between Questions 1 and 8, as shown by the results in Table
10.15.

Chi-Square Observed: Quest.1 Expected: Quest 8

DF : Chi-Square: Significance:

Table 10.15 Chi-squared analysis of Question responses of questions 1 and 8.

The 'yes' and 'no' responses to Questions 9,11, and 6 were then compared to
the 'yes' and 'no' responses resulting from Questions 1 and 8 using a chi
squared test. There was a significant difference ( p<0.001) between the

yes' and 'no' answer sets obtained through these two question sets, as

shown Iin Table 10.16.

Chi-Square Observed: Quest.6,9,11 Expected: Quest.1.,8
DF : Chi-Square: Significance:

Table 10.16 Chi-squared analysis of question responses of Questions 6,9, and 11 vs Questions
1,and 8.

The 'yes' and 'no' answer responses to Question 9 ( 'Are you interested in

having braces?') were examined by sex breakdown.

page 114




MALE
FEMALE

Table 10.17 Sex breakdown of 'yes' and 'no' responses to Question 9.

Chi~-Square Observed: Male Expected: Female

Chi-Square: Significance;

Table 10.18 Chi-squared analysis of Question 9 answer responses by sex breakdown.

Chi squared analysis of this sex breakdown shows no significance between
the sexes in their expressed interest in treatment. Of interest is that of

the subject group of 321 approximately 25% chose the 'very interested’

answer option when asked how interested they were in having braces.

The 'yes' and 'no' answer responses to Question 11 ( Table 10.19) were

examined by sex breakdown using the chi squared test, with the results as

displayed in Table 10.20

MALE 3
FEMALE

Table 10.19 Sex breakdown of 'yes' and 'no' responses to Question 11.
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Chi-Square Observed: Male Expected: Female

DF ; Chi-Square: Significance:

Table 10.20 Chi-squared analysis of Question 11 answer responses by sex breakdown.

There was no significant difference between the sexes in the way

Question 11 was answered.

Ihe calculation of the Question Index (Ql).

Question 2, Question 3, Question 4, Question 5, Question 7, and Question
10 of the Questionnaire were answered with graded answer options and not
with simply a 'yes' or a 'no' answer option.

Numerical values were assigned to the graded responses after all the
questionnaires had been answered and collected so that the response

options could be analysed.

The numerical representation of the graded answer responses from
Questions 2,3,4,5,7,and 10 were then added and then multiplied by a factor
of 2, with this numerical result termed the 'Question_Index'.

The Question Index was so calculated for the following reasons:

1. Assigning a numerical value to each graded. answer option within a

question enabled an objective measurement to represent a subject's

answer response.

T'he numerical values were assigned so that the more negative a subject's

answer response to an answer was, the higher would be the numerical

value reflecting that response.

3. The numerical values for any one subject's questionnaire were then

added to give a numerical indication of that subject's self-assessment of
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their dental appearance. The higher the score obtained the more negative
one would expect that subject's self-perception to be.

4. The total numerical score for any one subject's answer responses was
then multiplied by a factor of 2 to give a wider spread of scores. This was
suggested by an advising statistician (Dr A. Kirby, PhD) to enhance
interpretation and analysis of the Question Index.

The raw numerical scores assigned to the answer responses to Questions

2,3,4,5,7,and 10 and the resulting Question Index are as displayed in

Appendix 2.

Answer r lts for ion 2.

Question 2. "How do you think your front teeth look?

The answer options were:

1. very good
2. quite good
3. average

4. not very good
5. bad

The responses obtained from Question 2 are as shown in  Figure 10.10.
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Figure 10.10 Bar chart of frequency of subject responses to Question 2.
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Of the subject group of 321, approximately 70% chose answer option 2 or
answer option 3. The mode response, with 5 response options available,
was response 2 (Answer-'quite good') chosen by 38% of the subject group

of 321. Only 5 subjects chose response 5 ( Answer-'bad") to this question.

Answer results for Question
Question 3. ' How happy are you with the appearance of your teeth?

The responses options available were:

1. very happy
2. quite happy
3. just happy

4. not happy

5. very unhappy

The responses obtained to Question 3 are as shown in Figure 10.11.

ode
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Figure 10.11 Bar chart of frequency responses of subjects to Question 3.

Again, the mode response, with 5 answer options available, was response 2

(Answer-'quite happy'), chosen by 35% of the subject group. Again, only 5
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subjects chose answer response option 5 (Answer-'very unhappy') in

responding to this question.

Answer r It1s for ion 4.

Question 4. 'Compared to your classmates, how do you think your teeth

look ?'

The response options available were:
1. very good

2. reasonably good

3. average

4. not very good
5. bad

The responses obtained to Question 4, with 5 answer options available, are

as shown in Figure 10.12.

ode

120
100

80

60

~ = O ()

Question Response

Figure 10.12 Bar chart of frequency of subject responses to Question 4.
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The mode response was response 2 (Answer-'reasonably good'), answered

by 40% of the subject group. Only 6 subjects out of 321 chose response 5

(Answer-'bad') as an answer option.

Answer results for Question

Question 5.'How do you classmates make you feel about your teeth and your
smile?’

The response options were:
1. very good

2. quite good

3. average

4. not very good
5. bad

The responses obtained to Question 5 are as shown in Figure 10.13.
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Figure 10.13 Bar chart of frequency of responses to Question 5.

The mode response, with 5 answer options available, again was response 2
(Answer-'quite good') chosen by 41% of the subject group. Only 4 subjects

chose response option 5 (Answer-'bad') to the question.
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Answer resulis for Question 7.

Question 7.'How does your family make you feel about your teeth and your
smile?’

The answer options were:

1. very happy

2. reasonably happy
3. just OK

4. a bit unhappy
5. very unhappy

The answer responses to this question are as shown in Figure 10.14

120

100

80

60

~ 0 QO )

40

Question Response

Figure 10.14 Bar chart of frequency of subject responses to Question 7.

The mode response, with 5 answer responses available, was response 1
(Answer 'very happy'), with 37% of all subjects choosing this option. This
was closely followed by response 2 (Answer-'reasonably happy'), chosen
by 36% of the subject group. Only 5 subjects chose answer option 5

(Answer-'very unhappy') in response to this question.
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Answer results for Question 10.

Question 10.'If you are interested in having braces, how interested are
you?’

The answer options were:

. very interested
. reasonably interested

. not very interested

W NN =

. hot at all interested

The answer responses to this question are shown in Figure 10.15.
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Figure 10.15 Bar chart of frequency of subject responses to Question 10.
The mode answer response was response 1 (Answer-'very interested'),

with 4 answer responses available. The mode response was chosen by 48%

of the subject group.
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Section 3

COMPARISON OF THE RESULTS OBTAINED FROM THE DENTAL AESTHETIC
INDEX ASSESSMENT AND THE QUESTION INDEX.

mparison of DA |
Data from both the DAI scores and the Questionnaire Index scores was
continuous data with a linear relationship expected. A regression analysis
was carried out to test the relationship between the DAl scores and the Ql

SCOres.

Simple - Y : QINDEX X : DAI

Coef. Var.:

28.573

Parameter: Value: Std. Err.: Variance: T-Value:

NTERCEPT  |7.68 2,856 4.545
st 701 loss  Joos  |titer

Analysis of Variance Table
Source Sum Squares:  Mean Square:  F-test:

REGRESSION - 6868.494 5368.494 124.695
RESIDUAL 17571.306  |55.082 > < .000
TOTAL 320 loaazgsor | 00 |

Residual Information Table
SS[e(i)-e(i-1)]: e 20: e < 0: DW test:

32748.501 1.864

R-squared: Std. Err.:

Beta Coefficient Table

Table 10.21 Regression analysis of the Dental Aesthetic Index (independent variable) and the
Question Index (dependent variable).

T'he correlation is as shown in Figure 10.16.
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99 y = .701x + 7681 R-squared: 281
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DAl Scores
Figdre 10.16 Sample regression of QI varying with DAL

Regression analysis of the DAl versus the Ql showed the relationship to be
significant with p<0.01. Plotting of the DAl versus the QI (Figure 10.16)

shows a line of best fit with a slope of 0.7 crossing the y-axis at a value
of 7.7 .
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- Q.INDEX
Count: Percent:

14.953

17.445

28.66 -Mode
14.953

3.034

8.411

4.05

1.246

23

.623

A

Bar: From: ()  To:
16.7

12

30.8
35.5

6 355 40.2

7 44.9

0 154.3

N A
o> T IO

n

O

AVEE S OGRS B~ A e B\
L |~

(e
N

4

o
o0

N
o

o)

Table 10.22 Breakdown of the Question {ndex scores of the sample group (see following figure
10.17).

Each bar number in Table 10.22 represents a range of Question Index scores
obtained from the subject group, and these range of scores are represented
In F’igure 10.17. As evident in Table 10.22 the mode Question Index score

was In the range of approximately 21 to 26, a range containing 29% of the

subject scores.
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Figure 10.17 Bar chart Question Index scores obtained for the subject group of 321.
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Table 10.23 Breakdown of the DAI scores of the sample group(see following figure

~-Mode

10.18).

Each bar number in Table 10.23 contains a range of DAl scores obtained by

some of the subjects surveyed, for example, the mode DAl score was

between 22 and 27, and was obtained by 35% of the sample group of 321.

IThe data in Table 10.23 is further represented in Figure 10.18.

page 127




—Mode

120

100

80

10

‘l

Syt

6

SIS EFEESRE RN RFRPERF iR RR YR IRy
FEFFE AR TR AT INN R RTPE PR bk bk e
FEFERRER AN ARRT BRI RRERRERERFRED
TR IR ERBEN TN RURTPREPR ERR kP FuE Y
FREASAFFESUF YRS NN FR TP rFrYF AT
NEERREFRATRVIARERRSNERRERAF DY b
L LA ARl R LIRALAREL AL LA Ll
Ir kv A AT F ISP AN FRFRTT Y
BERP R RAFAAE TR R R P PR R PP RPN

Bar Number

sbbdinsbtibadk bbb idbvnknr iad B84 RAR AR AN AR R ARGRY
L LA 1A d 1l LIl il i Al il d )l Al Rl il il

2 3 4 O

ErswsgaarsarsEnebmEvRrEErR e YA R R A b Rd v R RERArRad

WAL R Bl T A R R Al llllllll] ARl lRl)]Lll])])
(T AL R R RERR I Y YN LR RN AR LRI YL YT L YL L L] ]

kERIFRITRP
4 FERENSEN
dEERAETERP

1

L ER R L D) ]
FEFR A FERER
davkrdreny
(R ES LN LY R

- O - Q
0 A N .

QO O T o+

Figure 10.18 Bar chart of DAl scores obtained for the subject group of 321.
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CHAPTER ELEVEN

DISCUSSION

Discussion of the sample group.

The sample group of 321 schoolchildren consisted of 162 males and 159
females aged e_ither 10, 11, or 12 years of age at the time of the survey.
This author feels that the subject group was from a sufficiently broad
demographic background to enable the survey results obtained to be
representative of this particular age group of children in the New England
Health Region as a whole. The subject group was randomly chosen from an
area of the Health Region not previously visited by this author, and the
group was of sufficient size to enable a considerable data base of
information to be collected. The almost equal sex breakdown of the
subject sample group, as shown in Table 9.2, hwas both accidental and

fortunate in that it avoided any possible sex bias in the overall results.

The age breakdown, as displayed in Table 9.1, showed that 55% of the
subjects surveyed were aged 11 years at the time of the survey. Despite
the majority of subjects therefore being from this one age group this
author feels the results obtained from thé survey would not be markedly
different if the age groups of 10, 11, and 12 years of age were more
equally represented, as a number of subjects offered to the examiners the
information that they were close to a birthday. Had the survey been
carried out, for example, one month later this author surmises that the
proportion of 11 year olds in the survey group may have been noticeably

smaller and the proportion of 10 and 12 year old subjects noticeably

larger.
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As mentioned on page 56, Chapter Five, the Dental Aesthetic Index was
designed to be_ used on subjects with a full permanent dentition, and some
subjects surveyed were still in the late mixed dentition stage of dental
development. No formal count of the number of subjects in late mixed
dentition was Kkept, although their number was estimated by the two
examiners to be about 20% (about 60 subjects).

It a subject was in the stage of late mixed dentition, assessment of
possible missing canines or premolars was made more difficult, as no
radiographs were available. The examiners made allowance for the

expected times of tooth eruption e.qg. "Il to 12 years of age for canines, with
teeth usually expected to erupt earlier in girls than boys" (Scott and Dixon 1972,

pP357) In the DAl assessment of each subject. This author does not feel
that the number of subjects in late mixed dentition affected the overall
DAl results markedly, as the DAl protocol was strictly followed by the
examiners in scoring the DAI in that if there was any doubt as to whether

or not, for example, a tooth was missing, the tooth was not recorded as

missing.

In Chapter Five (The Dental Aesthetic Index) it was clearly stated that in
DAl scoring the lesser score was always assigneﬂd if the assessment was
doubtful (Cons et al 1986). It follows, therefore, that subjects wHo may
have actually had, for example, missing teeth did not have those missing
teeth recorded as part of their DAl assessment because of their
developmental stage, and that if these subjects were assessed with the
DAl at a later developmental stage their DAl could well be increased.

This author was aware of these types of problems in choosing the DAI as
the occlusal index to be used for the subject age groups of this survey, but

felt that strict adherence by examiners to the DAl scoring protocol

minimised bias towards inflating DAl scores.
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The racial breakdown of the sample group was unremarkable, as shown in
Table 9.3 and discussed in Chapter Nine, and this author feels that no
further discussion of this is required other than to note that there may
well be different proportions of subjects of Aboriginal- background in

other areas of the New England Health Region.

The Dental Aesthetic Index Assessments.

The Dental Aesthetic Index protocol was strictly followed in examiner
calibration before the survey was undertaken, and as the inter-examiner
reliability was shown to be within the guidelines of the DAl requirements

this author feels confident to pool the DAl data from the two examiners

for analysis.

Some individual discussion is warranted for the separate occlusal

parameters which contribute to the DALI.

Missing_incisors, canines. and_premolars:
Of the 321 subject group 5% (25) were recorded as having a missing tooth,

as shown in Table 10.1, but whether these teeth were congenitally absent,
unerupted due to impaction, or extracted, is indeterminable as no
radiographs were available. Some subjects offered the information that a
front tooth was missing due to trauma. The examiners recalled

subjectively that most of the missing teeth were second premolars.

Crowded or spaced segments:

As shown in Figure 10.1, only 21% (69) of the subjects were assessed as
having no crowding in the incisal segments, leading to the conclusion that

for this subject group a crowded dentition is the norm. Consistant with
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this finding , 76% (243) of the subject group had no spaced segments, as

shown in Figure 10.2.

Diastema:

As evident in Figure 10.3, 67% of the subjects (216) had no diastema. |t is
possible that some of the subjects recorded as having a disastema could
have this either reduce in size or close altogether with further growth and
development of the dentition, particularly if the upper canines were not

fully erupted at the time of the DAl assessment.

Maxillary and Mandibular Largest lrreqularities:
As shown in Figure 10.4 of the full subject group only 25% (80) were

assessed as having no maxillary irreqularity, and 34% (108) of the
.subjects were assessed as having no mandibular irregularity (Figure 10.5).
These results are consistant with the previous DAl occlusal parameters

discussed in that the majority of subjects had some degree of dental

crowding.

Positive and negative overjet:
As shown in Figure 10.6 the majority of subjects (76%, or 244 subjects )

had a positive overjet of 4mm or less, with the mean positive overjet of
2mm. The 4% (13) of subjects with a positive overjet of 7mm or more
were regarded by this author as having a severe aesthetic problem. The
raw data obtained in the survey as displayed in Appendix |l shows that
when a positive overjet was assessed as 6mm or more the subject often
experienced teasing , although the small number of subjects seen in this
study with overjets of this order prevents useful statistical comparison
of positive overjet to incidence of teasing, as a much larger group of

subjects would need to be surveyed to produce significance in this regard.
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However, the subjective assessment of both examiners was that most

positive overjets of 6mm, or more, attracted teasing from a majority of

the subject's peer group.

Only 3% (11) of the subject group were assessed as having a negative
overjet. This author would anticipate that an older age group may possibly
reflect a greater number of subjects with greater negative overjet due to

the generally later expression of Class Il ékeletal growth.

Anterior openbite:

Table 10.9 shows that only 3 subjects were assessed as having an anterior
openbite. One could possibly conclude that habits causative of open-bites,
such as sucking habits, were not so prevalent in this subject group,

aithough this is conjecture by this author.

Molar relationship.

The assessed molar relationship of this subject group is as shown in Table
10.10, with 55% (175) of the subject group having a normal molar
relationship as assessed by the DAI protocol. A total of 32% (102) of the
subjects were assessed as having one posterior segment in a half-unit
relationship, with 13% (44) of the subjects having a full-unit relationship
on either the left-hand-side or the right-hand-side. The molar
relationship was found by both examiners to be the most difficult occlusal
parameter to assess, as the molar positions were sometimes borderline.

When in doubt the DAI protocol was always followed in assigning the

lesser score.
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osummary of discussion of DAl assessments.

Overall, both examiners found the DAl assessment to be fairly
straightforward, quick to use, and extremely well tolerated by subjects
due to its speed and lack of invasiveness. The DAI recording forms were

easy to use, and the DAI calculations for each subject proved to be equally

simple.

Discussion of the Questionnaire and its Results.

Before discussing the results of the analyses between the Dental
Aesthetic Index and the 11 Questions of the oral self-image
Questionnaire, comment is required on the questionnaire content. itself

and on the relationship of each of the questions to the others.

Questionnaire discussion:
The questionnaire was designed to be as simple as possible for the
subject group of 10 to 12 years of age, but was still intended to be

comprehensive enough to measure and assess the psychosocial aspects of

a subject's self-image of their teeth and smile.

Overall the subjects seemed to find the questionnaires simple to
comprehend and answer. Having a separate question on each page of the
questionnaire seemed to be effective in creating the desired sense of

discipline this author thought to be necessary to guide the subjects

through the Questionnaire in an orderly manner.

The supervision of the answering of the questionnaire was also thought by
this author to be vital in ensuring no copying of answers or collusion by
the subjects of this particular age group. Some schools had subjects who
displayed admirable seli-discipline and co-operative behaviour, whereas

some schools required the Questionnaire supervisors to firmly and quickly
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establish and then maintain an orderly and quiet atmosphere from the

outset of the distribution of the questionaire .
The answer form was apparently easy for the subjects to follow and use,
and overall the format of the questionnaire seemed to be quite user

friendly and well accepted.

The content of the questionnaire requires discussion. Any questionnaire
consisting of only 11 questions cannot realistically be expected to assess
psychosocial aspects of a subject's self-image of their teeth or smile on
anything other than a superficial basis. The questions, however, were
intended to be relevant to the aim of assessing how the subjects feit
about the appearance of their teeth or their smile. The questions sought
information from the subjects in the areas of possible peer group pressure
related to a subject's dental appearance (Questions 4,5,6, and 11), or
possible parental or family pressure or influence concerning a subject's
dental appearance (Questions 7 and 8). The questions also sought
information on a subject's self-assessment of the appearance of their
teeth or smile (Questions 1,2,3,and 6) énd additionally sought information

on a subject's interest in having orthodontic treatment (Question 9 and
Question 10).

The questions, therefore, examined a number of related areas of interest,
and gathered information by either having a 'yes' or 'no' answer option, or

by giving the subject the option of a graded answer response.

Questions 1,6,8,9, and 11 were answered by either a 'yes' or a 'no
response. Various pairings of these questions were investigated, the

results showing  significant differences with regard to the pattern of

'yes' or 'no' answers within each pairing.
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These particular questions (answered with either a 'yes' or a 'no' answer
response ) were designed so that consistant 'yes' answers would indicate
a possible desire for orthodontic treaiment (e.g. 'ves' to worries about
their teeth, 'yes' to hiding their teeth when they smile, 'yes' to parents
wanting them to have braces, 'yes' to have you ever been teased about your

teeth or your smile) compared to the no responses to the same questions.

Question 1: " Do you have any worries about your teeth, even a small
worry?" and Question 8 "Do you think your parents would like you to have
braces to straighten your teeth" were to some extent unrelated but were

answered quite similarly with respect to the number of 'yes' or 'no’

responses.

This author feels that Question 1 is too general to be of much use in this
type of questionnaire in that it was specifically seeking information 1o
ald In orthodontic screening. Diverse concerns related to the subject
having "any worries" about their teeth or their smile may have included a
possible threat of dental injury from sport, or possible subject concerns
about whether or not they may have had dental decay, or possible concerns
for the subjects as to whether or not they were brushing their teeth
properly, or a myriad of other problems could . have been detected by
Question 1 that were not relevant to the information this author was
seeking. Any of these concerns mentioned, or even a possible combination

of these concerns, could have been registered as a 'ves' response to this

question.
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Question 2: "How do you think your front teeth look?" was answered by one

of the following five response options:
1. very good

2. quite good

3. average

4. not very good
5. bad

The results from Question 2 show that the 88% ( 280) of subjects
thought their teeth looked 'average' or better than average. The subjects

generally seemed to have a positive attitude about their own teeth and

smile.

Question 3: "How happy are you with the appearance of your teeth?" was

answered by the following five response options:
1. very happy

2. quite happy

3. just happy

4. not happy

5. very unhappy

As with Question 2, 87% (283) of the subjects indicated that they felt the
appearance of their teeth was average or better than average.

Questions 2 and 3 obtained responses that were somewhat repetitive and
one of these Questions could, in this author's Qiew, be deleted without

losing much information-gathering ability of the questionnaire.
Question 3 is, in this author's view, more relevant to the stated aims of

the questionnaire than is Question 2 and, if necessary, Question 3 could be

the one deleted in an abbreviated questionnaire.
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Question 4: "Compared to your classmates, how do you think your teeth

look?" was answered by one of the following five response options:
. very good

. reasonably good

. average

. hot very good
. bad

A H W N =

Again, this question was answered with a response pattern similar to
those of Question 2 and Question 3, with 88% (267) of the subject group
indicating they thought their teeth looked ‘'average' to 'very good', with a
small number choosing the 'bad' answer option. Subject response options

were consistantly chosen from one graded question to the next, as shown

in Tables 10.10; 10.11: and 10.12.

Question 5: "How do your classmates make you feel about your teeth or

your smile?" was answered by one of five answer options:
1. very good

2. quite good

3. average

4. not very good
5. bad

Overall, slightly more subjects ( 92%, or 296 subjects ) chose responses
1,2, or 3 (average or better than average) showin*g strong consistancy with

the previous graded questions answered.

Question 6: "Do you ever try to hide your teeth when you smile?" was

answered by either a 'yes' or a 'no' option.

Of the full subject group 26% (83) chose the 'yes' option and 74% (238) the
no’ option. It is of interest here to note that 25% (81) of the full subject
group also chose to answer Question 9 "Are you interested in having

braces?" with the 'yes' option. Examination of the raw data in Appendix I
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shows that the 'yes' and 'no' responses obtained to Question 6 and Question
9 appeared to show a more consistant answering pattern than was
obtained from the other questions answered by a 'yes' or a 'no' response,
therefore further analysis of the responses to these questions was carried
out. It was found that 59% (222) of the full subject group of 321 chose the
no' response to both Question 6 and Question 9, 11% (35) of the subjects
chose both 'yes' answer options, and 30‘:-"/0 (64) of the subjects chose
different answer options to Questions 6 and 9. i.e. both a 'yes' and a 'no'
answer option, showing some consistancy in the answering pattern
between these two questions. However, as a third of the subjects
answered these two questions differently, this author feels that the
overall pattern of the answers to the Questionnaire needs to be analysed
rather than attempting to reach an overall conclusion to the resulis

obtained from any one single question.

Question 7: "How does your family make you feel about your teeth or your

smile?" was answered by one of the following answer options:
1. very happy

2. reasonably happy

3. just OK

4. a bit unhappy

5. very unhappy

Of the subject group 94% (302) chose options 1, 2, or 3. This result differs

only slightly from those from Question 5 and Question 4, indicating

consistancy in these answer patterns.

Question 8: "Do you think your parents would like you to have braces to

straighten your teeth?" was answered with either a 'yes' or a 'no’

response. Of the full subject group 36% ( 115) chose the 'yes' answer

option.
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Question 9: "Are you interested in having braces ?" was answered with
either a 'yes' or a 'no' response, with 24% (78) choosing the 'yes' response.
The difference in 'yes' response to Question 8 and Question 9 indicates to
this author that the subjects may be aware of their parents' possible

desire for them to have orthodontic treatment, but that there may have

been different views on the matter.
There was no difference in the sex breakdown to the responses to this

question, indicating that just as many males of this age group as females

were Interested in having braces.

Question 10: "If you are interested in having braces, how interested are

you?" was answered by one of four answer responses:
1. very interested

2. reasonably interested

3. not very interested

4. not at all interested

Of the subject group of 321, 11% (36) stated that they were very

Interested , with a further 16% (51) choosing the reasonably interested

option.

eneral comments on the guestionnaire resul

Given that a single question that asks the subject to assess his or her
satisfaction with their oral appearance was perhaps impossible to
tormulate, the questions on the oral self-image questionnaire represented
an attempt by this author to ask a series of questions to assess one
overall concept.

Therefore, if it is to be assumed that interpretation of the replies was
more soundly justified when based on a pattern of replies rather than on a

single reply to any one question it became necessary to document that the
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questions did in fact deal with a single concept.

Due to the fact that a strong answering pattern existed between the
Questions answered by the 'yes' or'no' options, and also between those
Questions answered by the graded responses, this author felt justified in
supporting the assumption that the Questions of this questionnaire dealt
with a single concept, the concept of a subject's self-image of their teeth
and sm‘ile. Therefore it seemed justifiable to base further interpretations
of the Questionnaire results on the patterns of replies across all 11

questions rather than upon each question separately.

As indicated in the results, Questions 1 and 8 were answered somewhat
differently from Questions 6, 9, and 11, although overall these questions
were Investigating slightly different aspects of the subjects' self-
assessment of their teeth and smile. However, as previously discussed,

Question 1 was thought by this author to be of less value than the other

questions asked.

This author took it to be encouraging that, even at the relatively young
age of 10 to 12 years, the subjects surveyed indicated through the
questionnaire responses that their desire for orthodontic treatment was
more accurately a reflection of their own self-image of their teeth and
smile rather than that from possible parental pressure, even though this

parental pressure may still have been a factor in a subject's expressed

desire for orthodontic treatment.

The statistically significant correlation between the DAl scores and the
Question Index scores is a strong indication to this author that a

measurable psychosocial aesthetic component exists with the dentitions

of this particular subject group.
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Teasing.

Approximately 20% of the subjects indicated that they were teased about
their teeth or their smile. The percentage of subjects teased almost
coincided with the percentage of subjects indicating a desire for
orthodontic treatment. Examination of the raw data in Appendix Il shows
that 13 subjects surveyed had a positive overjet of 8mm or more, and all
indicated through the Questionnaire that they were teased. Examination of
the raw data in Appendix Il indicated that not all those teased wanted
orthodontic treatment but there seemed to this author to be a strong
association between teasing of a subject and their desire for orthodontic
treatment, although a larger data base would be required to enable

appropriate statistical investigation which could show significance.

It appeared from the raw data that when a subject's overjet was greater
than 6-7mm the rate of teasing increased, with this degree of positive

overjet being an arbitrary 'cut-off' point for social acceptability.

Other than positive overjet, no single occlusal factor appeared to have a
strong relationship to a subject's self-image as indicated through the
Question Index , and it appeared that the overall assessment of a subject's
occlusion needed to be considered in assessing treatment 'need'. This
author felt that no single occlusal measurement could present a strong

relationship with a psychological assessment of a subject's dentition or

appearance.

The results obtained from this survey, therefore, generally support the
findings reported in the literature review of this thesis.

The results in this thesis, in particular, support the findings of Helm et
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al (1985) in that teasing was directed much more often towards those

children who have an obvious malocclusion, particularly when the positive
overjet was greater than 9mm (when all children in Helm's study recalled
being teased) whereas this study showed that all 13 subjects with a
positive over-jet of 8mm or more were teased.

The results obtained in this thesis also support the findings of Haynes
(1973), Bowden and Davis (1975) and Ingervall (1974) that the majority of
subjects have some degree of malocclusion, if the description of an ideal
occlusion as given by Angle (1899) is to be accepted. In this sense, some
degree of malocclusion is the norm, and any third party attempting to
assess an Individual's priority for orthodontic treatment should concur

with the view expressed by Locker (1988) that” behavioural and subjective

consequences of dental and oral conditions need to be considered."

The significant relationship obtained between the DAl assessment of the
"subjects (in this thesis) and the Question Index of this study supports the
findings of Howitt et al (1967) in showing that there is a measurable

degree of social disadvantage to most individuals resulting from an

obvious malocclusion.

Darsey and Karabite (1977) indicated that the mother was the primary
motive behind orthodontic treatment for a child. This may well be the
case. However, the results from this thesis indicate that the subjects of
the age group surveyed have fairly firm opinions concerning their own
desire or lack of desire for orthodontic treatment, and this needs to be
carefully evaluated and considered before any practitioner contemplates

providing orthodontic treatment in an effort to minimize the number of

non-compliant orthodontic patients.
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A _Revised Questionnaire.

Although some questions within the Questionnaire are somewhat
repetitive, they each examine a slightly different aspect of a subject's
self-image of their teeth and smile. The Questionnaire was so simple and
quick to use it seems unnecessary to this author to abbreviate it even
further, as to do so would prevent some relevant information being
gathered and possibly reduce the checks on the consistancy of the
iInformation gathered.

However, if an abbreviated Questionnaire was desired, those Questions
(Questions 1,2,6 and 7), which appeared to provide the more repetitive
information, could be eliminated.

An abbreviated questionnaire, which still gathered sufficient information
to aid in orthodontic screening of subjects aged 10 to 12 years of age,
could consist of Questions 3,4,5,8,9,10, and 11 from the Questionnaire

developed and used in this thesis.

In view of the encouraging results obtained from the combined use of the
questionnaire with the Dental Aesthetic Index in this survey, this author
feels that further development of their combined use is worthy of

consideration in aiming to develop an orthodontic screening tool suitable

for use by the State Orthodontic Service of New South Wales.
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CHAPTER TWELVE

CONCLUSIONS

1. The Dental Aesthetic Index was tested for its use as a simple speedily
applied Malocclusion Index suitable for use in orthodontic screening in

New South Wales country areas serviced by the State Orthodontic Service.

2. In order to test the validity of the Index as well as to enhance its
application a self-assessment questionnaire was also employed. In
general, there was a direct relationship of the subject's DAl scores to
their self-assessment questionnaire. Thus it was considered that the DAI

Is a valid measuring tool for assessing need/priority for orthodontic care.

3. The calibration exercises carried out before and during the field study

showed encouraging agreement between the two examiners in employing
the DALI.

4. The questionnaire revealed that approximately 24% of patients in the
age group of 10 to 12 years of age in the New England Health Area were
interested in having orthodontic treatment, with just less than half of

these having expressed a very strong interest in treatment.

5. There was no sex difference found in the self-expressed desire for

orthodontic treatment in subjects aged 10 to 12 years of age.

6. There was no sex difference found in the incidence of teasing in

relation to the dento-facial appearance of the subject group tested.
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7. The DAI, combined with a self-image assessment questionnaire,
appears to have potential as a primary screening tool for determining
referral of patients for further assessment by Orthodontic Service
personnel. It would be necessary to provide a small amount of prior
instruction for such screening as well as to set DAl scores for ongoing

referral or not. The DAI would not preclude self-referral by patients.
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.  PATIENT QUESTIONNAIRE

2. DAI SCORING FORM
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Q 1.

Do you have any worries about your teeth, even a

small worry 7

(put a circle around your answer)

yes / no




Q 2.

How do you think your front teeth look?

(put a circle around your answer)

very good
quite good
average

not very good

bad




Q 3.

How happy are you with the appearance of your

teeth?

(put a circle around your answer)

very happy
quite happy

just happy

not happy

very unhappy




Q 4.

Compared to your classmates, how do you think

your teeth look?

(put a circle around your answer)

very good
reasonably good
average

not very good

bad




Q 5.

How do your classmates make you feel about your

teeth and your smile?

(put a circle around your answer)

very.good
quite good
average

not very good

bad




Q6

Do you ever try to hide your teeth when you smile?

(put a circle around your answer)

yes / no




Q7.

How does your family make you feel about your

teeth and your smile?

(put a circle around your answer)

very happy

reasonably happy

just OK

a bit unhappy

very unhappy




Q 8.

Do you think your parents would like you to have

braces to straighten your teeth?

(put a circle around your answer)

yes / no




Q 9.

Are you Interested in having braces?

(put a circle around your answer)

yes / no




Q 10.

If you are interested in having braces, how

interested are you?

(put a circle around your answer)

very Interested
reasonably Iinterested

not very interested

not at all interested




Q 11

Have you ever been teased about your teeth or your

smile?

(put a circle around your answer)

yes / no.




DENTAL AESTHETIC INDEX (DAI)
RECORDING FORM

1D: ~ DATE:
NAME: e MALE: FEMALE: ... DATE OF BIRTH:.
GEOGRAPHIC LOCATION: — ETHNIC ROUP: o EXAMINER:

» % gl gogym e N RNt B R mky Pyl PPy il Sl at

CASES NEEDING REFERRAL FOR FURTHER EVALUATION

Gross Anormaly []

Cleft Lip or Palate []

Traumatic or Surgical Detact [
‘ - _ Descrie ______________———— ————
Deep Overbite Impinging on Gingival Tissue [] -

Jescribe

Jescribe

11 TOTAL {add 1lines O through 11)

Have you ever had orthodontic treatment ? [] [ ]

es No
Has any of your teeth been extracted to imprj“/ove appearance? [] []

N
[T yes, which teeth? e
Names of teeth
Al B| C
No or
Scorel Wt
0 CONSTANT 13

1 Missing incisor, canine and p?aw ar teeth--
Maxﬂ]ary and Mandibular Enter total

2 Crowding in the incisal segments 0 = no segment crowded
1 = segrent crowded
2 = 2 segrents crowded

3 Spacing in the incisal segments 0 = no spacing
1 segrent spaced
2 segment spaced

Il H

1
e
4 Dilastema in mn

b Largest anterior irregularity -- Maxilia (upper) in mm

n

6 Largest anterior irregularity -- Mandible (lower) in mm
/ Anterior Maxillary Overjet (upper) in mm

3 Anterior Mandibular Overjet (lower) in nm

9 Vertical anterior openbite in mm

10 Antero-posterior molar relation Normal = O
cusp = 1
Full cusp = 2

.-

DIRECTIONS FOR CALCULATION A DAL SCORE.

For 1ines 1 - 10 multiply Colum A by Column B and enter the result in Colum C.
Then add Column C including Line O to obtain DAI score.

COMMENTS

FIGURE 2




Please put a circle around your answer for each question. Number.

Question 1.

ves /o
Question i‘ |
very good guite good averape not very geod 11774

Questi dn 3.
very appy quie Ngooy JUSt H800v not Very Naopy very unhaooy

Question 4.
very good 1 E8SONaL Iy Govd average nol very good 1774

Question o
very oo quiie good gverage not very' good 117 74

Question 6.

yes s,

Questiog 7.

VEry nappyv  reasonsbly Agooy JUst OK & 01t Unhaopy verv unieppy

Quastion 8. |
»ES 7%,
‘Question 9.
R 1

Question 10.

very interested rE8sSONs0 Ly Interested  not very interested not 8¢ 811 interested

Question 1 1.

ves 720

THANK YOU.

PROLIDLY PRINTED
N AUSTRALIA
L]
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