Orthodontic therapists — has their
introduction affected outcomes?
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Investigates whether the introduction of the
qualified orthodontic therapist has influenced
treatment outcomes.

Provides reassurance of quality of work of the
orthodontic therapist working under direct supervision
of an orthodontic specialist.

Highlights excellent standards of treatment within
primary care.

Objective To assess the effect of the introduction of orthodontic therapists (OTs) on the quality of orthodontic treatment
outcomes in two specialist orthodontic practices in the UK. Study design Retrospective cross sectional observational

study. Setting Multi-centre evaluation at two specialist orthodontic practices in Yorkshire. Data collection was carried out
during 2014. Materials and methods The treatment undertaken by three specialist orthodontic clinicians (A, B and C) was
evaluated at two time points. The first time point (T1) was before the introduction of OTs when the specialist orthodontic
clinicians were solo operators. The second time point (T2) followed the introduction of OTs. Patients at T2 had their
treatment planned by a specialist orthodontist and were seen for care by both the orthodontist and an OT who had been
qualified for a minimum of three years. A sample size of 30 orthodontic patients per clinician at each time point was chosen.

Included participants had completed a course of fixed appliance therapy. They were consecutively selected from cases that
had been completed in the specified time frame for each clinician. Main outcome measures The quality of treatment was
assessed objectively using the quantitative Peer Assessment Rating index (PAR index). Data extracted from the specialist
practice databases also allowed conclusions to be drawn about the length of treatment time and number of appointments
in each treatment group. Results and conclusions There appears to have been no change in orthodontic treatment
outcomes following the introduction of supervised OTs at two specialist orthodontic practices.

Introduction

Access to healthcare is an increasingly chal-
lenging issue of public policy.! In the field of
dentistry, an improved dentist-to-patient ratio
has been suggested as one way to address this
problem, whilst some advocate the delegation
of certain tasks to dental care professionals
(DCPs) - dental nurses, dental hygienists,
dental therapists, orthodontic therapists,
dental technicians and clinical dental techni-
cians.? The aims of both of these approaches are
to improve treatment standards, productivity
and efficiency.

One of the major changes in orthodontics
over the last decade has been an increase in the
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orthodontic workforce due to the introduction
of orthodontic therapists (OTs). This hasled to
improved access to specialist-led orthodontic
care. In addition to improving access to and
altering the skill mix of the orthodontic team,
utilisation of OTs has lowered the cost of
supply of orthodontic treatment.’

In 1995, a pilot study to investigate the
training requirements of orthodontic auxilia-
ries was undertaken at Bristol Dental School.*
The results of this initial study exceeded even
the course co-ordinators’ expectations and has
since formed the basis of the current educa-
tional programme.** The OT curriculum was
approved in 2002 by the GDC and specific
training requirements have since been outlined
to ensure standardised education throughout
the UK.® There are currently eight OT courses
recognised and monitored by the GDC, each
roughly conforming to the original programme
design. The trainee has an introductory period
based at the school followed by an extended
phase in workplace training under the close
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supervision of the trainer; either in specialist
practice or the hospital setting. Following satis-
factory completion of assessments and clinical
activity, the OT is eligible to sit the examina-
tion for the diploma in OT examination.’”
Several authors have investigated the impact of
clinician designation on orthodontic treatment
outcomes and have reported poorer outcomes
for dentists with no formal training compared
to those trained as orthodontic specialists.®'
To date there have been no studies evaluating
the treatment undertaken by OTs.

The Peer Assessment Rating

The Peer Assessment Rating (PAR) index was
developed to enable the objective measure-
ment of orthodontic treatment outcomes by
analysing both pre- and post-treatment ortho-
dontic study models. Two scores are generated
which allow comparisons to be made between
the start malocclusion and the resulting
occlusion following orthodontic therapy." The
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greater the reduction in score between the start
and finish, the better the result achieved. The
PAR nomogram is used to determine the per-
centage reduction between the start and finish
study models. This index has been validated
and proven for its reliability.?

The aim of this study is to assess the effect
that the introduction of the OT has had on the
quality of orthodontic treatment outcomes as
measured by the PAR index and duration of
treatment.

Method

A retrospective, cross-sectional observational
study was undertaken at two specialist ortho-
dontic practices in Yorkshire. Treatment was
undertaken by three specialist orthodontic
clinicians (A, B and C) and was evaluated
at two time points using the PAR index.
The first time point (T1) was prior to OT
involvement in patient care. It represented
the time immediately before the respective
clinician began working with any OT and the
required number of consecutively completed
cases was calculated working back from this
point. For clinicians A and B, who worked at
the same specialist orthodontic practice, T1
represented the timeframe April 2007 to June
2007. Matched dates at T1 were unavailable
for clinician C as their employment began
in April 2008. Clinician C had a total of 36
finished cases for the financial year of 2009,
prior to them working with an OT, and as such
the full year was needed for adequate recruit-
ment. The second time point (T2) included
patients treated with the assistance of the OT
and represented a time frame of April 2013 to
June 2013. These dates were chosen as the last
therapist had completed their training in April
2010 and these dates were immediately before
a further OT student commenced training in
July 2013. The OTs included in the study all
had at least three years of post-qualification
experience and were not in training during the
treatment period of cases completed at T2. All
clinical work undertaken by the OTs occurred
with the supervising orthodontists in attend-
ance seeing each patient at the outset of each
appointment, which is the policy within both
of the specialist orthodontic practices.

Ethical approval was sought and given by the
NRES Committee West Midlands-Coventry
and Warwick.

In view of the fact no similar study had pre-
viously been conducted it was not possible to
carry out a power calculation so a sample size
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of 30 patients per clinician at each time point
was proposed by a statistician.

Initial patient selection involved identify-
ing patients who had received orthodontic
treatment. This was achieved by analysing
archived laboratory invoices detailing the
patients who had received retainers following
treatment. Patient databases at the respective
orthodontic practices allowed further assess-
ment of the participant’s eligibility by applying
exclusion criteria. If the patient did not fulfil
the inclusion/exclusion criteria (Table 1) the

Table 1 Inclusion/exclusion criteria

Comprehensive orthodontic treatment

subject was removed from the study and the
next consecutive patient was recruited until the
sample size of 30 was reached.

The primary outcome measurement for the
study was quantified as occlusal change from
pre- and post-treatment dental casts using
the PAR index. Secondary outcome measures
included the time taken to complete treatment
and the number of appointments incurred.
This data was gathered from the orthodontic
practice patient administration software at
both sites.

Patients requiring orthognathic surgery

Treatment in the permanent dentition

Cleft lip and palate

Under the age of 18 years

Craniofacial syndrome

Discontinued treatment

Hypodontia

Over the age of 18 years

Table 2 Treatment modality

Fixed appliance therapy with extractions 60 35.7
Fixed appliance therapy without extractions 37 22
Quadhelix, fixed appliance therapy with extractions 12 7.1
Quadhelix, fixed appliance therapy without extractions 3 1.8
Twinblock, fixed appliance therapy with extractions 15 8.9
Twinblock, fixed appliance therapy without extractions 29 17.3
RME, fixed appliance therapy with extractions 1 0.6
RME, fixed appliance therapy without extractions 1 0.6
Headgear, fixed appliance therapy with extractions 3 1.8
Headgear, fixed appliance therapy without extractions 4 24
Canine exposure with extractions 2 1.2
Canine exposure without extractions 1 0.6
Total 168 100

Table 3 Descriptive statistics for all outcome measures represented as medians for the
whole sample (N = 168), T1 (N = 78) and T2 (N = 90)

Treatment time (months) 16.03 15.64 16.49
Number of appointments 12 12.5 12
PAR score pre-treatment 27 25.5 21.5
PAR score post-treatment 2 2 2
PAR score% change 90% 90% 90%
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Table 4 Descriptive statistics for all outcome measures represented as medians for individual clinicians (A, B and C) at T1 and clinicians

with OT at T2

Treatment time (months) 18.94 17.03 10.81 18.3 15.54 15.39
Number of appointments 15 12.5 8 13 12 15.39
PAR score pre-treatment 21.5 26.5 22 21.5 24 30
PAR score post-treatment 2 2 3 2 2 3
PAR score change 91 90 88.5 93 88.5 89

Data analysis

Descriptive statistics were used to calculate
the central tendency and spread. Control for
confounding factors was carried out by using
a multivariate regression analysis. The rela-
tionship between T1 and T2 was examined
using Mann-Whitney U Test. Intra-examiner
reliability was tested by repeating the examina-
tion of a computer-generated random sample
of 10% of cases. Two calibrated examiners
also examined the same sample to assess
inter-examiner reliability using the intra-class
correlation coefficient. The reliability testing
was carried out one month after the initial data
collection to allow for a wash out period.

Results

Data collection was undertaken from August
to November 2014 at two specialist orthodon-
tic practices in Beverley and Sheflield. One
hundred and sixty eight patient dental casts
were identified and analysed. At T1, clinicians
A and B had a complete set of 30 dental casts
for analysis; only 18 complete dental casts
were available for analysis for clinician C. A
full complement of dental casts (N = 30) was
available for evaluation for each clinician (A,
B and C) at time point T2.

Of the 168 participants included in the study,
100 were female and 68 were male. There was a
similar distribution of gender between the two
groups. The mean age of the study participants
was 13.96 years with a standard deviation (SD)
of 1.452.

Most of the treatment undertaken was fixed
appliance therapy with extractions (36%). The
least used treatment modalities were rapid
maxillary expansion with or without extractions
and canine exposure without extractions (each
representing <1% of the data). Table 2 shows the
different types of treatment undertaken.

The percentage of time spent with OTs
was 0% for all participants at T1. At T2 mean

Table 5 Intra- and inter-examiner reliability testing

Intra-examiner reliability %PAR score change

0.921(0.802-0.970)

Inter-examiner reliability %PAR score change

0.744 (0.533-0.885)

percentage of treatment undertaken by the
therapist was 56%, 95% CI (52.36, 59.57).
Descriptive statistics are shown in Tables 3 and
4 with respect to outcome measures.

The overall median for PAR score point
reduction was 24 and the range was 53. The
maximum point reduction was 58 and the
minimum was five. The overall median for
%PAR score point reduction was 90% and
the range was 66%. The maximum %PAR
reduction was 99% and the minimum was 33%.

Non-parametric testing was also under-
taken between T1 and T2. No statistically
significant difference was found between T1
and T2 with respect to all outcome measures
at the significance level of P = 0.05 using the
Mann-Whitney U Test.

Multivariate regression analysis was used to
show how each variable influenced treatment
outcome. For treatment time, the number of
appointments was the only variable which
had a statistically significant impact on the
outcome measure (P = <0.001). The number
of appointments was affected by a larger range
of variables; age (P = 0.008), month (P = <0.01)
and %PAR score change (P = 0.016). PAR score
change was affected only by variables intrinsi-
cally linked to the outcome measure; pre-PAR
score (P <0.001), post-PAR score (P <0.001)
and %PAR score change (P <0.001). Percentage
PAR score change was affected by the greatest
number of variables; age (P = 0.027), number
of appointments (P = 0.016), pre- PAR score
(P =0.001), post- PAR score (P <0.001) and
PAR score (P <0.001).

The reliability of the PAR measurements
assessed using intra-class correlation coef-
ficient (ICC) is shown in Table 5.
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Discussion

The results show that there appears to have been
no change in orthodontic treatment outcomes
following the introduction of supervised OTs
at two specialist orthodontic practices. No
statistically significant difference was found
between the two groups with respect to the
treatment time, number of appointments, PAR
score change and %PAR score change at the
significance level of P = 0.05.

Participant demographics showed a 3:2
female:male ratio. This is likely due to an
increase in uptake of orthodontic treatment for
female patients.”* Shaw hypothesised this may
be due to the increased emphasis placed on
female attractiveness in society.* The age range
between the two groups was comparable but
the distribution of the data was not. T2 had a
normal distribution whereas T1 was positively
skewed. This may be due to a reduced number of
participants in T1 compared to T2. Alternative
reasons for the difference in age distribution
may be due to external confounding factors
such as that of supply and demand at the time
of treatment or the influence of the media. It
has been suggested that the media may play a
part in the increased numbers of adult patients
seeking orthodontic treatment.'* Treatment
modality and pre-/post-treatment PAR scores
were comparable between T1 and T2. Results
showed that patients treated with the assis-
tance of OTs had a similar need for treatment
as those treated prior to the introduction of
OTs. All clinicians utilised OTs routinely; on
average, 56% of patients were treated with the
OT. Although the British Orthodontic Society
have made recommendations that clinicians
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Table 6 Investigation of treatment failing to achieve %PAR reduction greater than 70%

Poor compliance with twinblock, residual overjet, 2 Class Il molar
1 28 70 . . ) .
relationship and increased overbite.
2 7 70 Unable to obtain 22 point PAR reduction due to low start score
Planned at outset to not correct stable posterior crossbite and to leave
3 22 69 . A X ; ;
residual %2 Class Il molar relationship thus preserving facial profile
4 18 67 Poor cooperation with headgear, residual overjet.
Poor compliance with elastics, residual cross bite and "2 Class Il molar
5 28 65 sl
relationship
Poor compliance with elastics, residual overjet, increased overbite,
6 14 64 e e
centre line discrepancy and ' Class Il molar relationship.
7 26 63 Poor compliance with elastics, residual overjet and centre line discrepancy.
8 17 61 Poor compliance with twinblock, residual overjet.
9 1 56 Poor compliance with twinblock, residual overjet and "2 Class Il molar
relationship.
10 10 55 Poor compliance with elastics, residual overjet.
" 8 33 Planned at outset residual overjet due to profile aesthetics.

should supervise the OT at least every other
visit,”” there were no unsupervised patient
visits in this study. The positive findings from
this study showing no difference between the
two study groups may, therefore, not be gener-
alisable to the unsupervised OT working under
written prescription only.

Multivariate regression analysis provided
some evidence to support opposition for the
use of the PAR index as a treatment outcome
measure. Certain treatments such as unerupted
ectopic canines that may take a long time to
align do not appear to be a factor in predicting
PAR score or %PAR score reduction. Length of
treatment did, however, show an inverse cor-
relation with age, with older patients requiring
fewer appointments. This may be due to the
improved co-operation of the older age group
presenting less frequently for orthodontic
repairs.

Intra- and inter-examiner reliability was
found to be excellent resulting in intra-class cor-
relation coefficients of greater than 0.74 for both
PAR score change and %PAR score change.'

Treatment failing to achieve over 70% PAR
score reduction was investigated further to
identify the reason for sub-optimal outcome
(Table 6). Eleven out of 168 dental casts
evaluated had the PAR score % reduced by less
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than 71%. However, using the PAR nomogram
only 95 treatments (57%) would have been
considered greatly improved and 73 treat-
ments (43%) would have been allocated to the
‘improved’ category.” A PAR score reduction
of less than 22 points cannot be considered
greatly improved. No treatment scored less
than 30% (which would fall into the ‘worse/no
different’ category). Where sub-optimal PAR
scores were achieved, the reasons are detailed
in Table 6.

Conclusions

There was no change in orthodontic treatment
outcomes following the introduction of OTs
at two specialist orthodontic practices as
measured by the following treatment outcomes:
o Length of time

o Number of appointments

o PAR score change.

This study highlighted excellent standards
of treatment, with PAR scores showing 57%
of cases were greatly improved, 43% improved
and none were worse or no different. However,
it should be noted that the results from this
service evaluation of PAR score reductions
reflects the technical abilities of individual

clinicians and their appropriate involvement
in the treatment of patients with the OT. It may
not be achievable for all dentists undertaking
orthodontic treatment with or without an OT
and it is also important to note that the OTs in
this study had 100% supervision at each patient
contact. Therefore, these results cannot be
generalised to the OT who is only supervised
part-time.
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