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Objective To develop and evaluate the effectiveness of referral
guidelines for the referral of orthodontic patients to consultant
and specialist practitioner orthodontists.
Design Single centre randomised controlled trial with random
allocation of referral guidelines for orthodontic treatment to
general dental practitioners.
Setting Hospital orthodontic departments and specialist
orthodontic practices in Manchester and Stockport.
Subjects  General dental practitioners and the patients they
referred for orthodontic treatment.
Main outcome measure  Appropriateness of referral,
defined as whether the patient was accepted for orthodontic
treatment.
Results  The referral guidelines did not reduce the number of
inappropriate referrals. 
Conclusions  Referral guidelines for orthodontic referrals did
not influence the behaviour of the general dental practitioners.
More research into the optimum methods of dissemination and
implementation of referral guidelines for use in the general
dental service is needed.

In this paper we intend to report a study that evaluated the effec-
tiveness of referral guidelines for orthodontic treatment.
One area of concern to both general dental practitioners and sec-

ondary care orthodontists is the length of waiting lists for ortho-
dontic treatment.1 For example, a recent survey carried out by the
consultant orthodontist group revealed that the average wait for a
new patient consultation appointment was 4.6 months with a
range of 0 to more than 24 months.2 Paradoxically, it has been sug-
gested that up to 45% of orthodontic referrals could be classified as
inappropriate and were contributing to the long waiting lists.3

One solution to this problem is developing referral guidelines
to provide information for referring dentists about the type of
patient that should be referred for treatment.4 However, this step
is not easy, because if the referral guideline is to be effective it
should be:5
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• Evidence based
• Developed by those who will be using it 
• Disseminated effectively
• Evaluated effectively

How can guidelines be drawn up?
It has been suggested that the greatest difficulty in drawing up
effective guidelines is ensuring that they are both scientifically valid
and relevant to the practitioners who will be using them. This may
be approached by using national guidelines which can then be
modified by local committees to suit local conditions.6 As a result,
the local practitioners may feel that they own the guidelines with-
out having to do extensive background reading.

Dissemination
Dissemination strategies aim at influencing a targeted clinician’s
awareness, attitudes, knowledge and understanding of a set of
guidelines.5 These strategies include publication in professional
journals, postal distribution to the relevant groups, incorporation
within continuing medical education, educational initiatives that
focus on the guidelines and outreach visits.

Methods of dissemination have been subjected to several sys-
tematic reviews. The results of these reviews have suggested that
methods of dissemination are integral to the effectiveness of
guidelines. 

When the use of printed educational materials was considered,
the reviewers identified 11 suitable studies that involved the eval-
uation of printed educational materials. These were aimed at
improving clinical practice, for example by publication in jour-
nals or through targeted mailings. They concluded that the
effects of printed educational materials with no additional active
intervention appeared small, at best, and of uncertain clinical
significance. The distribution of printed material is not costly
but the cost-effectiveness of this approach could not be assessed
from these studies.7

Another review was concerned with the use of outreach visits
as part of guideline utilisation.8 Eighteen trials were included in
this review. It was concluded that educational outreach appeared
to be a promising approach to modifying professional behaviour,
especially prescribing. Importantly, only 5 of the 18 studies con-
cealed allocation of practices or practitioners and after randomi-
sation baseline differences were evident in 6 of the 18 studies.
The authors also emphasised that the use of outreach methods
was expensive and the cost-effectiveness of such a procedure
should be determined.

Finally, the use of local opinion leaders has been studied.9 These
are defined as health professionals nominated by their colleagues as
being ‘educationally influential’. These people have been used to
transmit appropriate behaviour to other health care professionals.
The authors identified six trials of interventions aimed at improv-
ing practice where an opinion leader was used as part of the strat-
egy. The target professionals in these investigations were
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community-based physicians and hospital based nurses. The
reviewers reported that the data set was very sparse and further
research was required. 

In summary, it appears that the use of printed educational
material alone may not be an effective method of changing the
behaviour of health professionals. In addition to issuing printed
material, use should be made of outreach in the form of visits to
individual practices, or holding educational seminars for the
target group.

Implementation
Implementation strategies are intended to encourage clinicians to
change their own clinical practice in line with guidelines, and they
may be divided into those that operate during or outside the doc-
tor-patient consultation. Those within the consultation process
include general reminders of the guidelines, feedback specific to
individual patients, changes in medical records, and patient spe-
cific reminders at the time of consultation. The simplest strategy
is to provide clinicians with easily accessible copies of the guide-
lines, change aspects of medical records, provide a copy of the
guidelines in the patient consultation notes, provide flow-sheets
and standardised referral letters or embed the guidelines in com-
puter packages.5

The other group of strategies are those operating outside the
consultation. These include aggregated feedback on compliance
with guidelines and introducing financial incentives.

While there has been a great deal of research into the effectiveness
of guidelines for medical care, there has been little published
research for dentistry. Nevertheless, in the absence of research clin-
ical guidelines are beginning to be introduced in dental care with
limited consideration of methods of development or evaluation.
The aims of this investigation were:

• To develop referral guidelines for orthodontic treatment that
may be used practically in the primary dental care sector.

• To evaluate the effectiveness of the guidelines on the referral
process, using randomised controlled trial methodology, thereby
testing the null hypothesis that the referral guidelines would have
no effect on the proportion of inappropriate referrals.

Methods

Protocol
The site of the study. The investigation was based in Manchester

and Stockport. These areas contain a population of 736,000 with a
broad range of socio-economic status and dentist:population
ratios. Primary dental care is provided by 283 general dental practi-
tioners and 25 community dentists. Secondary orthodontic care is
provided by 1 community orthodontist, 5 specialist orthodontic
practitioners and 6 consultant orthodontists.

All general dental practitioners in Manchester and Stockport
were eligible for the trial. However dentists in practices where
another dentist also worked in another practice were excluded. 

Outcome measures. The primary outcome measure that we used
was the appropriateness of each patient referral for orthodontic
treatment. For the purpose of this investigation, a referral was
defined as being appropriate if the patient was accepted for treat-
ment or returned to the GDP with a treatment plan. This included
the prescription of teeth to be extracted because of caries. 

Secondary outcome measures were the reason that the patient
was not accepted for treatment and the patient’s perceptions of the
reason for their referral.

Sample size calculation. The sample size for this investigation was
based on data derived from our earlier investigation on the appro-
priateness of orthodontic referrals.3 We based this on a reduction of
inappropriate referral rate in a group of 10–14 year old children

from 45% to 30% of all referrals. This difference was selected
because we felt that it was clinically significant. A sample size of 176
referrals per group with a significance of 0.05 has a power of 0.8.  We
then used data already obtained on orthodontic referrals by dentists
in the Manchester and Stockport area, and estimated that we needed
to randomise around 120 dentists into a guidelines group and a con-
trol group to achieve our target number of referrals. 

The data were analysed with the chi-squared statistic to evaluate
any differences between the groups of dentists who received, or did
not, receive the guidelines.

Ethical approval. The study was approved by the relevant local
ethical committees.

The development of the referral guidelines
Evidence base. The first stage in the development of the guide-

lines involved a search of the literature to derive an evidence
base. This was carried out primarily by computerised database
searches. For orthodontic treatment, there was limited evidence
available from randomised controlled trials. Therefore we devel-
oped the evidence base of our guidelines from two main sources.
These were:

• The only longitudinal evaluation of the effects of malocclusion.10

• The results of our earlier investigation into the appropriateness
of orthodontic referrals in the Manchester and Stockport 
Districts.3 This study identified that 46% of referrals for ortho-
dontic treatment were inappropriate. The main reason for this
type of referral was poor oral condition.

Involvement of the users of the guidelines. It was important that the
guidelines were developed by those who were going to use them.
We achieved this by holding a series of meetings to discuss and
finally decide the content of the guidelines. The attendees at these
meetings were:

• Six general dental practitioners (nominated by the local dental
committees)

• Three specialist orthodontic practitioners, and
• Six consultant orthodontists.

The discussion at the meetings was led by members of the inves-
tigating team. The meetings had the following structure:

Meeting 1. Prior to this meeting each participant was sent copies
of relevant papers concerning the evidence base and methods of
developing guidelines. The aim of the first meeting was to intro-
duce the participants to the concept of the development of clinical
guidelines and to hold a discussion on the content of the guidelines
that we were developing. At the end of the meeting, we drew up a
list of the potential guideline contents.

Provisional guidelines and accompanying information for the
dentists was then prepared and sent out to the discussion group
members.

Meeting 2. This was held 3 weeks later. At this meeting there was
further discussion on the guideline content and areas of contro-
versy were debated at length. At the end of this meeting, the final
content of the guidelines was agreed upon.

The final guidelines were then sent out for comment to the mem-
bers of the discussion group. This enabled them to make final com-
ments to the investigating team.  Replies were received from two
orthodontic consultants, two orthodontic specialists and three
GDPs. We then took these comments into account and produced a
final version of the guidelines.

The guidelines
The information that was presented in the guidelines was con-
cerned with the following factors:
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• Patient awareness of an orthodontic problem and motivation for
treatment

• Oral hygiene and caries status
• Need for orthodontic treatment

We also decided that we should produce patient educational
material as part of a guideline package. This contained informa-
tion on the need for orthodontic treatment, requirements of the
patient on wearing appliances, care of appliances and commit-
ment to treatment. This was to be given to the patients by the den-
tists during the consultation prior to making the referral decision.

The presentation of the guidelines and patient information
sheet was important to increase the chance that the
dentists/patients at least consider them. The appearance of the
final version to be sent to the surgeries was planned and manufac-
tured with the assistance of Manchester University Pharmacy
Distance Learning Department. This resulted in easy to read, pro-
fessionally produced material.

Dissemination strategy. We decided that the best pragmatic dis-
semination strategy was to use two methods: 

• We posted the guidelines to the dentists along with information
on the need for guidelines and the method of development that
we used. Importantly, we emphasised the fact that the guidelines
have been developed in conjunction with the local specialist
providers and representative general dental practitioners.

• Each dentist was invited by their local consultant to attend a sem-
inar at a hotel near to the practice, where there would be the
opportunity to discuss the guidelines with members of the devel-
opment group and local consultants and specialists. 

Implementation. It was important that we used several imple-
mentation procedures.11 We adopted the following implementa-
tion strategies that were practical for the general dental services.

• The guidelines were prepared in such a way that they could be
posted in the practitioner’s surgeries.11,12

• Patient specific feedback was provided by the consultant or the
specialist practitioner who informed each dentist of the outcome
of the consultation.

• A questionnaire was sent to each dentist to ascertain their opin-
ion of the guidelines — and to ensure that they had been read.

• Re-issuing the guidelines 6 months after the first release accom-
panied by a survey form that collected data on the dentists’ per-
ceptions of the usefulness of the guidelines.

Assignment
Most of the dentists in the study area worked single handed,
however there were several multi-surgery practices which
needed to be taken into account. The unit of randomisation was
the dental practice so that all dentists in each multi-dentist prac-
tice were in the same experimental group. We excluded practices
where dentists also worked in other practices to avoid contami-
nation. A total of 123 dentists were allocated to the following
groups by randomly allocating practices using random numbers
generated by computer:

• 62 dentists received orthodontic guidelines, 
• 61 dentists received no guidelines.

The secondary care orthodontists assessed the referred patients
unaware of which dentists had been issued with the guidelines.

Collection of referral data
In order to obtain baseline data on the patients that were referred
by the dentists we began collecting data on all patients referred for
orthodontic treatment from April 1996. Whenever a patient

attended for a new patient consultation the following data were col-
lected:

• Patient and referring dentist details
• The reason for referral
• Outcome of consultation
• Reason for referral being inappropriate 
• Patient perceptions of treatment. This was collected by a ques-

tionnaire that was completed by the patients, enquiring about
their perceptions of (i) the need for treatment and (ii) the burden
of orthodontic treatment.

The guidelines were issued in January 1997 and data were col-
lected until January 1998.

Masking
The general dental practitioners and their referred patients were
not aware that they were involved in a study.

When collected, the data were entered into a database. During
this process none of the investigating team was aware of the group
to which the dentists had been allocated. The identifying code was
broken when the data were analysed. 

Results

The development of the guidelines
We developed our guidelines by collecting the evidence base and
then modifying this for local use by gathering the opinions of the
primary and secondary care providers who were going to be the
users. By doing this we gave the practitioners a degree of ownership
of the guidelines.

This was a surprisingly protracted process that involved a great
deal of work by the study team and the dentists and orthodontists
who took part. This required two meetings lasting 3 hours with
detailed discussion on the content and dissemination of the guide-
lines. Importantly, there were differences between the opinions of

Table Ia The dentists’ perception of the referral guidelines
following the first mailing

Is the material easy to follow? Yes No
(a) Guidelines 37 0
(b) Accompanying notes 35 1
(c) Patients’ notes 37 0

Is the information for the patient useful? 37 0

Comments on: Positive Negative
(a) Guidelines 19 1
(b) Accompanying notes 9 0
(c) Patients’ notes 6 0

Table Ib The dentists’ perceptions of the guidelines 6 months
following the initial mailing

Dentists’ response
Yes No

Have you used the guidelines? 32 5
Have you used the accompanying notes? 34 3
Have the guidelines assisted you in 
making a referral decision? 32 5

Have you used the patient information handout? 32 5
Have you found the patient information useful: 32 –
— for low motivation patient 22 1
— for poor oral hygiene patients? 24 1

Comments Positive Negative
7 0
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the orthodontists in certain ‘key’ areas. Some of the group were
keen to include information that would advise dentists on the cor-
rect age to refer patients, thus reducing the referral of children too
early for treatment. Others were happy to accept this group of chil-
dren and keep them under review. We could not achieve consensus
on this issue and information on this type of referral was not
included. Similarly, we could not achieve agreement on the inclu-
sion of the Index of Orthodontic Treatment Need. Most of the
orthodontists felt that the referral of patients with low need was not
a problem. A greater problem was those children who were referred
but had a low interest in treatment or had a poor oral condition.
Importantly, this was reinforced by our earlier study into referrals
by the same group of dentists.3

Finally, the last insurmountable problem was the use of a
referral form. Initially, we felt that this was an important step, as
it would ensure that the dentists were reminded of the guide-
lines every time they completed the referral form. However,
there were two reasons why this was not appropriate to this
study. Firstly there was the possibility of introducing bias into
the study, as the secondary providers would know which refer-
rals were from dentists in the guidelines group.  Secondly most
of the referrals that were made to the specialist orthodontists
were by telephone. Consequently, it was felt that we could not
include a form.

As a result, we formulated a set of guidelines that were based on
national guidelines and evidence from the literature. These were
then to reflect local practice that was supported by the previous
investigations into the referral of patients in the study area. 

Dissemination
As part of our dissemination strategy we intended to hold a series of
seminars for the dentists who were issued with the guidelines.
Unfortunately, only 16 out of 62 invited dentists were prepared to
attend. When we contacted the dentists who did not respond to the
invitation many felt that the guidelines were understandable and
they did not need to come to the seminars. As a result, the seminars
were cancelled.

Dentists’ perception of the guidelines
While the dentists were not prepared to come to the seminars they
did respond to follow up questionnaires and the second mailing of
guidelines. The valid response rate to the questionnaires after three
letters and two follow-up phone calls was 62%. The results are
shown in Table 1a.

A second questionnaire was sent with another set of the guide-
lines material 6 months after the initial posting. The response rate
was 66% and again the guidelines were favourably received. The
results can be seen in Table 1b.

In general it appears that the guidelines and the accompanying
material was well received by the dentists.

Analysis
Did the guidelines have an effect on appropriateness of referral?

Data was collected on 1,179 patients referred by the dentists who
were in the guidelines and control groups.

The outcome of the consultation is shown in Table 2. Data 
analysis revealed that there was no difference in the proportion of

Table 2 The outcome of the consultation and evaluation of the effect of the guidelines

Before guidelines After guidelines
Orthodontic  guidelines No guidelines Orthodontic guidelines No guidelines 

group group group group
N % N % N % N %

Total in sample 314 440 179 246

Reason for 
inappropriate referrals

Poor oral hygiene 11 3.5 10 2.2 9 5.0 13 5.3
Poor motivation 4 1.3 7 1.6 1 0.6 5 2.0
Caries 3 1.0 2 0.5 1 0.6 1 0.4
Low need 34 10.8 35 8.0 10 5.5 12 4.9
Patients not attending 66 21.0 76 17.3 59 33.0 59 24.0
Patient declined 6 1.9 11 2.5 5 2.8 3 1.2
Not stated 22 7.0 41 9.3 14 7.8 31 12.6

Inappropriate referrals 146 46.5 182 41.4 99 55.3 124 50.4

Outcome of consultation for 
appropriate referrals

Referred for advice only 51 16.3 49 11.1 30 16.8 36 14.6
Treat in department 100 31.8 189 43.0 41 22.9 76 30.9
Refer to specialist 2 0.6 2 0.4 — — 1 0.4
Refer to hospital 7 2.3 1 0.2 3 1.7 3 1.2
To GDP for care 8 2.5 17 3.9 6 3.4 6 2.4

Appropriate referrals 168 53.5 258 58.6 80 44.7 122 49.6

95% confidence interval for 48.0%–59.0% 54.0%–63.2% 37.4% –51.2% 43.3%–56.8%
the proportion of 
appropriate referrals

95% confidence interval for –2.1%–12.3% –4.7% –12.3% 
the difference in proportions 
of appropriate referrals

Chi-squared test to compare P = 0.18   χ2 (1df) = 1.76 P = 0.368   χ2 (1df) = 0.81 
the proportion of appropriate 
referrals between guideline 
and non-guideline groups
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appropriate referrals between the dentists that received the guide-
lines and those that did not.  

Possible differences between patients referred by guidelines and
control dentists in the factors that influence acceptance for treat-
ment, such as oral hygiene status, need for treatment etc, were eval-
uated with the chi-squared test. The only difference that was
detected was that more of the patients referred by the guidelines
dentists did not attend for their consultation appointment. (P =
0.054, χ2 (1df) = 3.73) 

Patient perceptions and knowledge of orthodontic treatment.
Descriptive data from the patient perceptions questionnaire is pre-
sented in Table 3. The  chi-squared test revealed that for most of the
perceptions we evaluated there were no differences in the knowl-
edge of the patients who were referred by the two groups of den-
tists. However more patients referred by dentists in the guideline
group did know why they had been referred (P < 0.05, χ2 (1df) =
7.66) and they knew that they were referred because they had
crooked teeth (P < 0.05, χ2 (1df) = 6.85).

Discussion

The effect on orthodontic referrals
It was disappointing to find that the referral guidelines did not
have an effect on the appropriateness of referral. The only differ-
ence detected was that more of the guideline dentists’ patients
failed to attend their consultation appointments. This may have
occurred because these patients could have been influenced by
the patient information leaflet and decided that they did not
want treatment. Nevertheless, this was only one small effect of
the guidelines and we can, generally, conclude that the guidelines
did not have an influence on the dentists. This is not a unique
finding in research that has investigated the effectiveness of
guidelines in the primary care setting. For example, an investiga-
tion into the management of dyspepsia revealed that the guide-
lines had no effect on the referral rate of patients for secondary
care.13 They concluded that this might have occurred because of
controversy surrounding the management of dyspepsia. In many
ways this study was similar to our investigation.  There is contro-
versy in general dental practice about the type of patient that
should be referred for orthodontic treatment and this is evident
in the high number of inappropriate referrals that are made.2,3

Certainly, the development of the guidelines and methods of dis-
semination were the same and it is, perhaps, no surprise that the
results are also similar. Importantly both these studies were set in
the primary care sector and the practitioners were not aware that
they were participating in a study. 

This problem has been highlighted in a review of the effective-
ness of continuing medical education.14 The authors suggested
that neither the complexity and method of the educational 
intervention nor the optimal circumstances provided in teaching
centres or wards match the learning and practice circumstances of
most physicians in the primary care sector. In addition, many
studies experience a ceiling effect in studying volunteer physicians
who are often performing at or near optimum levels, and know
that they are taking part in a study.15

For example, an investigation into the management of infertility
showed a positive effect of guidelines, but the general medical prac-
titioners volunteered to take part in the study.16 The practitioners
in our investigation did not have any knowledge of the investiga-
tion. The guidelines were presented to them as a local initiative to
improve services.

Perceptions of the referred patients
The part of the questionnaire completed by all referred patients
evaluated their perceptions of the reason for their referral and the
likely requirements of orthodontic treatment. When we analysed
the data we found that for most of the responses there were no sig-
nificant differences between those children attending dentists who
should have given them the patient information leaflet and those
attending the control dentists.  However, more of the patients who
attended the guideline group of dentists reported that they knew
why their dentist had sent them to the orthodontist and more of
them stated that they had crooked teeth. These differences were
also clinically significant. This suggests that the group of dentists
who had received the guidelines had informed the patients of why
they were being referred or the patients had retained information
from the patient information leaflet.  

This finding is interesting, as the only investigation into per-
ceptions of orthodontic patients revealed that 14% of referred
patients did not know why they had been referred.1 Orthodontic
treatment is provided mostly for aesthetic problems and uptake
of treatment is influenced primarily by demand. It is important
that children understand the reasons for their referral to an
orthodontist, so that they can make an informed decision on
treatment before they attend.

While these data could be interpreted as the guidelines and infor-
mation leaflet educating the patients the overall effect is limited.
There may be several reasons for this finding. Firstly, the patients
may not have been issued with the information sheet. Secondly,
they may have been issued with an information sheet and not
retained the information with which they were presented. As a
result, we can suggest that the issuing of an information sheet on
orthodontic treatment may be of limited benefit and is unlikely to
be worth the cost of printing and distribution.

Dissemination and implementation strategy
The importance of these strategies has been emphasised and the
successful introduction of guidelines developed by consensus con-
ference is very dependent on the choice of appropriate dissemina-
tion and implementation strategies. This is well illustrated by an
investigation into the management of infertility. In the study the
guidelines were presented as part of an infertility pack with a struc-
tured management sheet in which the guidelines were embedded.16

The management sheet was sent to the secondary care provider
instead of the referral letter. We considered following this example
in our study by using an orthodontic patient management sheet.
However, this could not be achieved because the specialist ortho-
dontic practitioners only took referrals by telephone. Also, this
could not be used for the hospital providers, as it would have intro-
duced bias into the study.

One other dissemination strategy that increases effectiveness has
been the use of outreach educators (academic detailing) or the

Table 3 The referred patients’ perceptions of their reason for
attendance and perceptions of treatment (expressed as
percentage of responses) 

Referred by   Referred by   P
dentists who dentists who did

received not receive
guidelines guidelines

Reason for attendance
Teeth not straight 81.6 69.9 0.009
Teeth stick out 55.8 52.7 0.75
Buried tooth 29.0 23.7 0.55
Other reason 59.2 62.6 0.54
Do not know 2.2 9.3 0.006

Perceptions of treatment
Will wear brace 94.8 97.2 0.34
Correct knowledge of treatment time 18.4 18.3 0.53
Prepared to visit orthodontist 98.2 96.1 0.49
Correct on oral hygiene measures 48.6 55.3 0.20
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holding of seminars for the target group.8 While the use of outreach
educators may be an effective method, it is expensive and therefore
impractical when we consider the scarce resources allocated to 
primary and secondary care dentistry.

The only other option was to hold a series of meetings with the
practitioners who had been allocated the guidelines. Unfortu-
nately, this was not successful because the dental practitioners were
not prepared to attend, despite personal letters being written to
them by the local consultants and specialists, followed by a tele-
phone call from the investigating team. 

We also used the implementation strategy of sending each dentist a
questionnaire on the guidelines when they were first sent out and
then re-issuing the guidelines with a different questionnaire
6 months later. The replies that we received from the dentists were
mostly positive. They stated that they understood and used the
guidelines, however, this was not translated into a change in practice.

We also paid attention to research concerning the presentation of
guidelines to both health care providers and patients. We took
advice from experts in outreach teaching on the presentation of the
guidelines and presented them in a form that allowed the dentists
to display them in their surgeries. Information for the patient was
similarly prepared. 

Our final strategy was to ensure that each dentist received infor-
mation on the appropriateness of the referral from the secondary
care provider. This was provided by post following the consulta-
tion. It is worth stressing that this method may have been compro-
mised because of the length of the new patient consultation waiting
lists in the study area. These ranged from 12 weeks to 38 weeks.
Consequently, a dentist would not remember the details of a
patient that had been referred for orthodontic care by the time that
they were seen. 

Conclusion
This was the first time that a randomised controlled trial into
the effectiveness of guidelines in dentistry had been carried out.
It was disappointing that the guidelines did not have an effect
and this may have arisen because of the pragmatic dissemina-
tion and implementation strategy that was used. Importantly,
we considered several methods of dissemination and implemen-
tation and we ultimately used the only strategies that were
appropriate for the general dental service within current
resources. As it is extremely unlikely that these resources will be
increased, this should be considered to be a ‘real world’ investi-
gation. Importantly, the results of our study should be consid-
ered to have generality. 

Finally, even though this study presents a negative finding, it
does add to knowledge on the primary/secondary care interface in
dentistry. We suggest that even when referral guidelines are pro-
duced using optimum methods and then disseminated using the
only pragmatic methods available, they do not have an effect. Other
strategies should be employed to change general dental practi-
tioner’s working practices and these require investigation.

The authors would like to acknowledge the support of the NHS R&D scheme into
the primary/secondary care interface and the help of the practitioners and local
dental committees who assisted us.
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