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accumulation can reduce bone blood supply 
to these areas, which could lead to osteone-
crosis, particularly if that site is injured.

Dentists are seeing an ever-increasing 
number of patients on bisphosphonates 
as these drugs are now more commonly 
prescribed to prevent and manage a vari-
ety of conditions, including osteoporosis. 
In April 2011, the Scottish Dental Clinical 
Effectiveness Programme (SDCEP) published 
guidance on the oral health management of 
patients prescribed bisphosphonates.1 The 
guidance was designed to reduce uncer-
tainty about whether and when a patient 
on bisphosphonates should receive dental 
treatment in primary care so as to reduce 
the risk of bisphosphonate-related osteone-
crosis of the jaw (BRONJ). The guidance 
was prompted by stakeholder concern that 
patients on bisphosphonates were experienc-
ing unnecessary delays in receiving urgently 
needed dental treatment because they were 
being referred to oral surgery/oral maxil-
lofacial surgery specialists instead of being 

BACKGROUND
Bisphosphonates are a class of drugs used to 
delay the onset and slow the progression of 
bone-impacting diseases and conditions, as 
well as to moderate bone-related treatment 
complications. Bisphosphonates can signifi-
cantly improve quality of life by reducing 
bone pain and the risk of bone fractures. 
However, bisphosphonates accumulate at 
sites of high bone turnover, like the jaw. This 

Background  In April 2011 the Scottish Dental Clinical Effectiveness Programme published the Oral health management of 
patients prescribed bisphosphonates guidance document. The aims of this study were to examine whether dentists’ practice 
and beliefs changed after guidance publication to determine whether a knowledge translation intervention was required, 
and to inform its development. Methods  Three postal surveys sent to three independent, random samples of dentists 
throughout Scotland pre- and post-guidance publication. The questionnaire, framed using the theoretical domains frame-
work (TDF), assessed current practice and beliefs relating to recommended management of patients on bisphosphonates. 
Results  The results (N = 420) suggest that any significant impact the guidance may have had on the recommended man-
agement of patients on bisphosphonates by primary care dentists, had reached its peak ten months post publication. A more 
positive attitude, greater perceived ability, and greater motivation were all associated with significantly more performing 
of all recommended behaviours at every time point. Conclusions  Prior to this study, there was little available information 
about how patients on bisphosphonates were being managed in primary dental care, or what beliefs may be influencing 
management decisions. This study was able to identify levels of compliance pre- and post-guidance publication and deter-
mine that further intervention was necessary to enable sustained uptake of recommendations. Using the TDF to identify 
beliefs associated with best practice made it possible to suggest theoretically informed strategies for service improvement. 
The next step is to test the intervention(s) in a randomised controlled trial.

treated more appropriately in primary care. 
There was also the possibility that patients 
who should be referred to specialists for 
some dental treatments, were being treated 
inappropriately in primary care. The SDCEP 
guidance includes advice about how primary 
care dentists can assess BRONJ risk, and 
outlines best practice recommendations for 
general and risk-specific treatment options 
for patients on bisphosphonates, including 
when to ask advice from, or refer to, special-
ists before carrying out dental treatment in 
primary care.

Nevertheless, it is well-documented that the 
publication of guidance documents may not 
be enough to result in the translation of best 
practice recommendations into clinical prac-
tice.2–5 To investigate this issue in dentistry, the 
education and training body for NHS Scotland 
(NES) established the Translation Research in a 
Dental Setting programme (TRiaDS) to work in 
partnership with SDCEP.6 This paper describes 
a TRiaDS study investigating the translation 
of the SDCEP guidance on managing patients 
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• Raises awareness of the importance 
of primary care dentists determining a 
patient’s risk of bisphosphonate-related 
osteonecrosis of the jaw (BRONJ) before 
bone-impacting dental treatments.

• Provides evidence suggesting that 
dentists need more support to revise 
and update their practice relating to 
BRONJ to ensure it is consistent with best 
practice recommendations.
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prescribed bisphosphonates into Scottish pri-
mary care dental practice. The three aims of 
this study were:
1. Examine the primary dental 

care management of patients on 
bisphosphonates before and after guidance 
publication. The objective was to determine 
if further intervention was required to 
encourage the uptake of this guidance’s 
recommendations into clinical practice.

2. To identify dentists’ beliefs associated 
with SDCEP recommended management 
of patients prescribed bisphosphonates 
and examine these beliefs before and 
after guidance publication. The objective 

was to inform intervention design 
by identifying specific beliefs that 
may be influencing compliance with 
recommended management behaviours. 

3. To identify possible strategies to improve 
compliance via changing target beliefs, 
should further intervention be required.

METHOD

Design

This study includes a series of three postal 
surveys. The SDCEP bisphosphonates 
guidance was published in April 2011. In 
February 2011, 2012 and 2013 an identical 

questionnaire was mailed to three independ-
ent, random samples of dentists throughout 
Scotland. The questionnaire assessed current 
practice and beliefs relating to the manage-
ment of patients on bisphosphonates.

Measures

Current practice

Using the SDCEP guidance document as a 
guide, study researchers and stakeholders 
(members of the SDCEP guidance working 
group, research fellows in oral healthcare, 
a health psychologist, and academic den-
tists involved in teaching and primary care 

Table 1  Assessment of current practice (% compliance with guidance recommended management of patients prescribed bisphosphonates) at  
2 months before publication (T1), 10 months after publication (T2), and 22 months after publication (T3)

Management behaviours appropriate for all patients on bisphosphonates T1
N = 114

T2
N = 148

T3
N = 158 

Change over time 

F1 Period2

Record 

Record current use of bisphosphonates 64% 79% 78% 4.8**
T1-T2*
T1-T3*
T2-T3ns

Record past use of bisphosphonates 39% 45% 51% 1.7ns —

Identify existing medical conditions for which bisphosphonates might be prescribed 70% 72% 75% 0.6ns —

Assess

Identify BRONJ risk based on medical condition 58% 71% 73% 3.7*
T1-T2*
T1-T3*
T2-T3ns

Prevent

Not prescribing chlorhexidine mouthwash after an invasive treatment+ 36% 45% 53% 3.1*
T1-T2ns
T1-T3*
T2-T3ns

Not prescribing an antibiotic after an invasive treatment+ 16% 25% 38% 6.6**
T1-T2ns
T1-T3*
T2-T3ns

Not arranging a drug holiday before an invasive treatment+ 70% 75% 80% 1.4ns —

Monitor

Review healing after invasive treatments within 6 weeks 67% 75% 76% 1.3ns —

Manage by BRONJ risk 

Lower BRONJ risk patients Higher BRONJ risk patients

T1 T2 T3
Change over time 

T1 T2 T3
Change over time

F1 Period2 F1 Period2

Undertake remedial dental work as soon as possible 89% 95% 93% 2.1ns — 74% 87% 85% 4.1*
T1-T2*
T1-T3ns
T2-T3ns

Provide oral hygiene advice 90% 99% 98% 7.4***
T1-T2*
T1-T3*
T2-T3ns

96% 99% 100% 3.9*
T1-T2ns
T1-T3*
T2-T3ns

Treat routinely for procedures that do not impact on bone 99% 100% 97% 2.2ns — 85% 90% 90% 0.9ns —

Assess BRONJ risk before every bone-impacting treatment 96% 98% 95% 1.1ns — 91% 94% 91% 0.4ns —

Perform straightforward extractions++ 59% 70% 68% 1.7ns — 47% 51% 49% 0.2ns —

Perform other bone-impacting treatments++ 18% 26% 28% 1.8ns — 79% 82% 75% 0.9ns —

Ask advice from an OMSS before straightforward extractions+++ 32% 43% 51% 4.7**
T1-T2ns
T1-T3*
T2-T3ns

78% 74% 68% 1.8ns —

Ask advice from an OMSS before other bone-impacting 
treatments+++ 11% 14% 20% 1.9ns — 88% 88% 88% 0.0ns —

BRONJ = bisphosphonate-related osteonecrosis of the jaw; +guidance recommends dropping these behaviours from established practice; ++guidance recommends to manage patients at lower but not 
higher risk;+++guidance recommends to manage patients at higher but not lower risk; OMSS =oral surgery/oral maxillofacial surgery specialist; *p <0.05, **p <0.01; ***p <0.001; ns = not significant at 
p <0.05; 1F statistic from ANOVA by Time, df range: 2, 344-417; 2Bonferroni post hoc comparison test; ‘—‘ indicates no time period showed a significant change in this behaviour.
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research) identified 16 key behaviours that 
should be included when assessing current 
practice for managing patients prescribed 
bisphosphonates (Table 1).

Eight of these key behaviours were rel-
evant for managing all patients prescribed 
bisphosphonates. To further an understand-
ing of where uptake issues may lie, these 
eight behaviours were grouped into four 
management categories (record, assess, 
prevent, monitor). This was also a way of 
discriminating between behaviours that the 
guidance recommends (in categories record, 
assess, monitor) and historically established 
behaviours it suggests omitting from current 
practice because of the lack of supporting 
evidence (all in the ‘prevent’ category: ie not 
prescribing chlorhexidine, not prescribing 
antibiotics, not arranging drug holidays).

The SDCEP guidance supports risk-based 
management for the other eight behaviours, 
depending on whether patients have a lower 
BRONJ risk (for example, taking (or starting) 
bisphosphonates to manage osteoporosis but 
are otherwise healthy), or higher BRONJ risk 
(for example, taking (or starting) bisphos-
phonates to manage malignant conditions). 
Data on managing via these eight behaviours 
were grouped within the two risk categories 
(see Table 1).

Dentists were asked to rate how often they 
were implementing each of the 16 behav-
iours using a five-point scale (never, rarely, 
sometimes, usually, always). Every response 
of ‘usually/always’ following recommended 
management was given a score = 1, all other 
responses were given a score = 0. Current 
practice, in terms of compliance with guid-
ance recommendations (Table 1), was cal-
culated from the frequency scores (that is, 
percentage of scores = 1). The mean of the 
summed frequency scores for the collated 
behaviours within each management cate-
gory (record, assess, prevent, monitor, man-
age lower BRONJ risk and manage higher 
BRONJ risk) were used to calculate current 
practice scores for the ANOVA (Table 1), cor-
relation (Table 3), and regression (Table 4) 
analyses. The results are presented so that 
higher scores reflect better practice.

Beliefs
This study used the theoretical domains 
framework (TDF) to identify beliefs asso-
ciated with the management of patients 
prescribed bisphosphonates.7 The TDF syn-
thesises 128 variables from 33 theoretical 
models into 12 discrete domains (namely, 
knowledge, skills, professional identity, 
beliefs about capabilities, beliefs about 
consequences, goals/motivation/inten-
tion, memory, environmental context and 
resources, social and professional influence, 

emotion, behavioural regulation, nature of 
the behaviour). It has protocols for choos-
ing the most relevant domain(s) to apply 
to a behaviour, for assessing domains and 
associated beliefs, and for linking beliefs 
with behaviour change strategies that can 
be incorporated into intervention design.8–12 
This makes it a pragmatic tool for compre-
hensively exploring beliefs associated with 
clinician decision-making and for ena-
bling non-theorists to provide a theoretical 
underpinning to intervention design, as sup-
ported by the UK Medical Research Council 
(MRC).13 The TDF has been successfully 
applied to a variety of clinical behaviours 
including blood transfusion, prescribing and  
hand washing.14–16

Following the TDF protocols, study 
researchers and stakeholders identified 
beliefs within TDF domains that are likely 
to be salient to managing patients on bis-
phosphonates in primary care. These were: 
attitude (from the TDF domain ‘beliefs about 

consequences’); perceived ability (from the 
TDF domain ‘beliefs about capabilities’); and 
motivation (from the TDF domain ‘goals/
motivation/intention’). In the postal question-
naire, to assess attitude dentists were asked if 
each behaviour was important for managing 
patients on bisphosphonates in the guidance-
recommended way, was appropriate to per-
form in primary care, and if it was something 
they would rather refer to a specialist (an oral 
surgeon or oral maxillofacial surgeon) to 
perform. To assess perceived ability, dentists 
were asked how difficult they thought each 
behaviour was to carry out. To assess motiva-
tion, dentists were asked how motivated they 
were to perform each behaviour. All belief 
items used the same five-point response scale 
(‘strongly disagree’ to ‘strongly agree’).

Separate totals (mean of summed 
responses) were created for attitude, abil-
ity and motivation for each management 
category (record, assess, prevent, monitor, 
lower BRONJ risk and higher BRONJ risk). 

Table 2  Assessment of beliefs about management behaviours at 2 months before guidance 
publication (T1), 10 months after publication (T2), and 22 months after publication (T3)

Management behaviour Beliefs about 
the behaviour T1 T2 T3 Change over time

Mean 
(SD)

Mean 
(SD)

Mean 
(SD) F1 Period2

Record as guidance 
recommends

Attitude 4.2 (0.9) 4.4 (0.7) 4.4 (0.7) 3.8*
T1-T2ns
T1-T3*
T2-T3ns

Perceived ability 4.0 (1.0) 4.2 (0.8) 4.3 (0.9) 3.3*
T1-T2ns
T1-T3*
T2-T3ns

Motivation 3.9 (1.0) 4.2 (1.0) 4.2 (0.9) 7.1***
T1-T2*
T1-T3*
T2-T3ns

Prevent as guidance 
recommends

Attitude 2.6 (0.8) 3.0 (1.1) 3.2 (1.0) 7.6***
T1-T2ns
T1-T3*
T2-T3ns

Perceived ability 2.3 (0.8) 2.3 (1.0) 2.5 (0.9) 1.2ns —

Motivation 2.6 (0.9) 3.0 (1.1) 3.1 (1.1) 8.3***
T1-T2*
T1-T3*
T2-T3ns

Monitor as guidance 
recommends

Attitude 4.3 (0.9) 4.4 (0.9) 4.3 (0.3) 2.5ns —

Perceived ability 4.3 (0.9) 4.4 (0.9) 4.3 (0.9) 0.5ns —

Motivation 4.3 (0.9) 4.4 (0.9) 4.2 (0.9) 1.4ns —

Manage lower BRONJ 
risk patients as guidance 
recommends

Attitude 3.8 (0.5) 4.0 (0.5) 4.0 (0.5) 5.4**
T1-T2*
T1-T3*
T2-T3ns

Perceived ability 3.6 (0.6) 3.7 (0.6) 3.7 (0.5) 3.1*
T1-T2ns
T1-T3*
T2-T3ns

Motivation 3.7 (0.6) 3.9 (0.5) 3.9 (0.5) 8.0***
T1-T2ns
T1-T3*
T2-T3ns

Manage higher BRONJ 
risk patients as guidance 
recommends

Attitude 3.7 (0.4) 3.7 (0.4) 3.8 (0.4) 2.5ns —

Perceived ability 3.7 (0.5) 3.7 (0.5) 3.8 (0.5) 2.2ns —

Motivation 4.0 (0.6) 4.2 (0.5) 4.1 (0.5) 1.8ns —

Possible range for all items was 1 to 5; *p <0.05, **p <0.01; ***p <0.001; ns = not significant at p<.05; 1F statistic from ANOVA by 
Time, df range: 2, 344-417; 2Bonferroni post hoc comparison test; — no time period showed a significant change in this behaviour.
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Variables were scored so that higher scores 
reflect stronger beliefs in support of perform-
ing the guidance-recommended behaviours.

Procedure
A total of 1,296 dentists were randomly 
selected across three different time points. 
The sample was identified from a database 
provided to the dental directorate in NHS 
Education for Scotland by the Information 
Services Division (ISD). This database con-
tains the contact information of all dentists 
in Scotland providing primary care NHS 
dental services. Computer-generated ran-
dom numbers were used to select dentists  
across Scotland.

Two months prior to the SDCEP guidance 
publication, an invitation letter and ques-
tionnaire were posted to 300 dentists. Ten 
months post publication, 595 dentists were 
randomly assigned to receive the letter and 
questionnaire via post (N = 293) or via email 
(N = 302). Twenty-two months post publica-
tion, 400 dentists were posted a question-
naire. All non-respondents were posted the 
questionnaire two weeks after each initial 
mailing, and then a postcard reminder after 
four weeks. 

Statistical analysis
Statistical significance was based on two-
sided tests with p = 0.05 as the criterion. 
Measures were tested for internal consist-
ency using Cronbach’s alpha. Changes in 
behaviour and beliefs over time were tested 
using ANOVA and Bonferonni post hoc 
comparison tests. The relationship between 
beliefs and SDCEP guidance recommended 
management were examined using Pearson 
correlations at each time point and stepwise 
multiple regression analyses which com-
bined all three time point samples.

RESULTS

Response rate and participants

Response rate for the T1 survey was 38% 
(114/300). The overall response rate for the 
T2 survey was 40% (117/293) via post; 10% 
(31/302) via email. At T3, the response rate 
was 39% (158/400). The total sample pro-
file (N = 420) was: 62% male, average age 
was 43 years (ranging between 23 and 70); 
49% were practice principals, 45% were 
practice associates and 6% were salaried; 
On average, they worked 8.5 sessions per 
week, and there were two other dentists 
in each practice, ranging from 1 (N = 42) 
to 12 (N = 1); 66% of practices (277/420) 
employed a dental hygienist or hygienist-
therapist. ANOVA revealed no significant 
differences between the three independ-
ent random samples (T1, T2, T3) in any of 

these demographic variables. Independent 
t-tests also revealed no significant differ-
ences between the dentists who responded 
to the posted or emailed invitations at T2, 

and therefore these participants were treated 
as one sample in all analyses.

The gender and health board profile of 
the final sample of dentists was similar to 

Table 4  Results of the stepwise regression analyses identifying specific beliefs to target 
when designing intervention(s) to influence guidance recommended management behaviours

Outcome: Record as guidance recommends

Beliefs about this outcome Entered B Beta Adj R2 df F

Attitude
Perceived ability
Motivation 

Motivation 0.59 0.51*** 0.26 1,384 135.41***

Outcome: Prevent as guidance recommends

Beliefs about this outcome Entered B Beta Adj R2 df F

Attitude
Perceived ability
Motivation 

Attitude 0.93 0.81*** 0.66 1,330 636.84***

Outcome: Monitor as guidance recommends

Beliefs about this outcome Entered B Beta Adj R2 df F

Attitude
Perceived ability
Motivation 

Attitude 0.99 0.78*** 0.60 1,330 497.11***

Outcome: Manage lower BRONJ risk patients as guidance recommends

Beliefs about this outcome Entered B Beta Adj R2 df F

Attitude
Perceived ability
Motivation 

Attitude 0.79 0.68*** 0.47 1,403 351.72***

Outcome: Manage higher BRONJ risk patients as guidance recommends

Beliefs about this outcome Entered B Beta Adj R2 df F

Attitude
Perceived ability
Motivation 

Motivation 0.58 0.59*** 0.34 1,399 207.26***

B = unstandardised coefficient; Beta = standardised coefficient; Adj. R2= adjusted R2; *p <0.05; **p <0.01; ***p <0.001

Table 3  Belief associations (Pearson correlations) with guidance recommended management 
behaviours at 2 months before guidance publication (T1), 10 months after publication (T2), 
and 22 months after publication (T3)

Management behaviour Beliefs about the behaviour T1 T2 T3

Record as guidance recommends 

Attitude 0.44** 0.31** 0.45**

Perceived ability 0.40** 0.20* 0.29**

Motivation 0.59** 0.42** 0.47**

Prevent as guidance recommends

Attitude 0.76** 0.79** 0.86**

Perceived ability 0.34** 0.40** 0.48**

Motivation 0.67** 0.74** 0.85**

Monitor as guidance recommends

Attitude 0.71** 0.79** 0.81**

Perceived ability 0.61** 0.58** 0.47**

Motivation 0.67** 0.76** 0.79**

Manage lower BRONJ risk 
patients as guidance recommends

Attitude 0.66** 0.63** 0.71**

Perceived ability 0.56** 0.46** 0.49**

Motivation 0.48** 0.47** 0.51**

Manage higher BRONJ risk 
patients as guidance recommends

Attitude 0.40** 0.49** 0.52**

Perceived ability 0.35** 0.30** 0.29**

Motivation 0.57** 0.60** 0.54**

Positive correlation coefficients show an association between stronger beliefs and greater compliance; *p <0.05; **p <0.01
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the whole population in the ISD database. 
Independent surveys of general dental prac-
titioners in Scotland have had similar postal 
response rates and sample profiles.17–19

A post hoc power analysis showed that 
the ANOVA analyses (examining changes 
over time) had power  =  0.99  to detect a 
medium effect size (f = 0.25; F-test, ANOVA: 
N = 420, df = 2, with three groups), as did 
the regression analyses (f2 = 0.15; N = 330, 
three predictors: attitude, perceived ability, 
motivation).20

Current practice (see Table 1)

Behaviours relevant to managing all 
patients on bisphosphonates.

•	T1:	Two	months	before	the	guidance	
was	published:	Compliance ranged 
from 16% (18/114) to 70% (80/114). 
Behaviours with lowest compliance 
with SDCEP guidance recommendations 
were: (1) record the past use of 
bisphosphonates; (2) not prescribing 
chlorhexidine mouthwash after 
an invasive treatment; and (3) not 
prescribing antibiotics after an invasive 
treatment.

•	T2:	10	months	after	the	guidance	
was	published:	Compliance ranged 
from 25% (31/148) to 79% (111/148). 
Behaviours with the lowest compliance 
with SDCEP guidance recommendations 
were as T1. All behaviours showed 
increase compliance (were more in line 
with recommended management) in T2 
compared to T1. Behaviours showing 
significantly improved compliance 
from T1 were: (1) record current use 
of bisphosphonates (15% increase in 
compliance: F = 4.8, p <0.01) and (2) 
identify BRONJ risk based on medical 
condition (13% increase in compliance: 
F = 3.7, p <0.05).

•	T3:	22	months	after	the	guidance	
was	published:	Compliance ranged 
from 38% (60/158) to 80% (126/158). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were 
the same as at T1 and T2. There was 
no significant change in compliance 
from T2 to T3. However, significantly 
improved behaviours from T1 to T3 
were: (1) not prescribing antibiotics after 
an invasive treatment (22% increase 
in compliance: F = 3.1, p <0.05); (2) 
not prescribing chlorhexidine after 
an invasive treatment (17% increase 
in compliance); (3) identify BRONJ 
risk based on medical condition (15% 
increase in compliance); and (4) record 
current use of bisphosphonates (14% 
increase in compliance).

Managing patients at  
lower risk of BRONJ
•	T1:	Two	months	before	guidance	
publication:	Compliance ranged 
from 11% (12/114) to 99% (112/114). 
Behaviours with lowest compliance 
with SDCEP guidance recommendations 
were: (1) ask advice from specialist 
before bone-impacting treatments 
(11% compliance); (2) perform bone-
impacting treatments (18% compliance); 
and (3) not ask advice from specialists 
before straightforward extractions (32% 
compliance).

•	T2:	10	months	after	guidance	
publication:	Compliance ranged from 
14% (18/148) to 100% (148/148). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were 
the same as at T1. The one behaviour 
which showed significant improvement 
from T1 to T2 was: provide oral hygiene 
advice (9% increase in compliance, 
p <0.05).

•	T3:	22	months	after	guidance	
publication:	Compliance ranged 
from 20% (32/158) to 98% (155/158). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were 
as T1 and T2. There was no significant 
change in compliance in any behaviour 
from T2 to T3. However, two behaviours 
showed significant improvement in 
compliance from T1 to T3: (1) provide 
oral hygiene advice (8% increase in 
compliance: F = 7.4, p <0.001); and (2) 
not ask advice from specialists before 
straightforward extractions (19% 
increase in compliance: F = 4.7, p <0.01).

Managing patients at  
higher risk of BRONJ
•	T1:	Two	months	before	guidance	
publication:	Compliance ranged 
from 47% (54/114) to 96% (109/114). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were: 
(1) perform straightforward extractions 
(47% compliance); (2) undertake 
remedial dental work as soon as possible 
(74% compliance); (3) ask advice from 
specialists before straightforward 
extractions (78% compliance); and (4) 
perform bone-impacting treatments 
(79% compliance).

•	T2:	10	months	after	guidance	
publication:	Compliance ranged 
from 51% (75/148) to 99% (146/148). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were 
the same as at T1. The one behaviour 
which significantly improved from T1 
was: undertake remedial dental work 

as soon as possible (13% improved 
compliance: F = 4.1, p <0.05).

•	T3:	22	months	after	guidance	
publication:	Compliance ranged from 
49% (77/158) to 100% (158/158). 
Behaviours with lowest compliance with 
SDCEP guidance recommendations were 
as T1 and T2. There was no significant 
change in compliance in any behaviour 
from T2 to T3. The one behaviour which 
showed a significant improvement in 
compliance from T1 to T3 was: provide 
oral hygiene advice (4% improved 
compliance: F = 3.9, p <0.05).

•	At T3, participants reported complying 
with guidance recommendations for an 
average of four (SD = 2) out of eight 
behaviours when managing all patients 
prescribed a bisphosphonate, for an 
average of five (SD = 1.5) of the eight 
behaviours relating to managing lower 
BRONJ risk patients, and six (SD = 1.4) 
of the eight behaviours relating to 
managing higher BRONJ risk patients. 
No dentist was complying with all 
guidance recommendations at any  
time point.

Beliefs and practice (Table 2)
At every time point participants had a posi-
tive attitude toward performing guidance-
recommended (GR) behaviours in the record, 
monitor, and both of the risk-based manage-
ment categories. Out of a possible score of 
5, means ranged between 3.7 and 4.4. On 
average, participants were also highly moti-
vated and had high perceived ability to per-
form these behaviours (thought they were 
easy to do), with means ranging between 
3.6 and 4.4. Participants had a comparatively 
less positive attitude, were less motivated, 
and had lower perceived ability to perform 
GR behaviours in the prevent category. The 
means for these beliefs were consistently 
lowest at each time point, with perceived 
ability to perform prevent-category behav-
iours the lowest of all belief means at every 
time point (ranging between 2.3 and 2.5).

Ten months after the guidance was pub-
lished (T2), participants were significantly 
more motivated than they were two months 
before publication (T1) to perform GR 
behaviours in the record (F = 7.1, p <0.001) 
and prevent (F = 8.3, p <0.001) categories. 
Participants also had a significantly more 
positive attitude (F = 5.4, p <0.01) toward 
GR management of lower risk patients. 
No significant change in beliefs occurred 
in the post publication period 10 months 
to 22 months (T3). However, the results 
presented in Table 2 show that the initial 
changes in beliefs (T1 to T2) supporting GR 
management were sustained from T1 to T3. 
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Furthermore, some beliefs which did not sig-
nificantly change in the short term (T1 to 
T2) did change to be significantly more in 
favour of GR management in the longer term 
(T1 to T3) that is, attitude toward recording 
(F = 3.8, p <0.05), attitude toward preven-
tion (F = 7.6, p <0.001), perceived ability to 
record (F = 3.3, p <0.05), perceived ability to 
manage lower BRONJ risk patients (F = 3.1, 
p <0.05), and motivation for GR managing 
lower BRONJ risk patients (F = 8.0, p <0.001).

All beliefs which were significantly cor-
related with GR behaviours were entered 
into a series stepwise regression analyses 
(Tables 3 and 4). Motivation explained sig-
nificant variance in recording BRONJ risk 
(26%) and GR managing of higher BRONJ 
risk patients (34%). Attitude explained sig-
nificant variance in following GR behaviours 
in the prevent (66%), monitor (60%) and 
manage lower BRONJ risk (47%) categories.

DISCUSSION
One aim of this study was to examine the 
primary dental care management of patients 
on bisphosphonates before and after guid-
ance publication. The objective was to deter-
mine if further intervention was required 
to encourage the uptake of this guidance’s 
recommendations into clinical practice. Ten 
months after the guidance was published (T2), 
all but one of the key behaviours were being 
performed more in line with guidance recom-
mendations compared to reports of current 
practice in the survey conducted 2 months 
prior to publication (T1). At 22 months post 
publication (T3), current practice had changed 
very little from T2. 

This suggests that most of the guidance 
recommendations had permeated the prac-
tice of the general population of dentists in 
Scotland within 10 months of its publication. 
However, the trend toward better practice 
attenuated over time. The results suggest that 
any significant impact the guidance may 
have had on the GR management of patients 
prescribed bisphosphonates had reached its 
ceiling by 10 months. This, together with 
noncompliance for most behaviours still 
occurring at 10 months and at 22 months 
post publication, strongly supports the need 
for further intervention to encourage den-
tists to improve their uptake of these guid-
ance recommendations. It also adds to the 
general evidence that clinicians need more 
than the publication of guidance to improve 
and sustain changes in clinical practice.

The underlying message of this guidance 
was for primary care dentists to more often 
manage lower BRONJ risk patients without 
asking specialists for advice or referring 
patients. The results of this study suggest 
that this message was being communicated 

to primary care dentists in Scotland post 
publication. However, an unexpected gen-
eralisation effect also seems to have occurred 
in that fewer dentists were also asking advice 
or referring higher BRONJ risk patients to 
specialists compared to pre-guidance prac-
tice (that is, there was an decrease in compli-
ance for managing this patient group after 
publication). The appearance of what may 
be a guidance-inspired problem affecting 
patients at most risk of BRONJ provides 
further support for an intervention.

The second aim of this study was to iden-
tify beliefs associated with GR management 
and examine these beliefs before and after 
guidance publication. The objective was to 
identify specific beliefs that could be tar-
geted to influence compliance with rec-
ommended management behaviours and 
so inform intervention design. In order to 
provide a theoretical underpinning to this 
research, the TDF was used to identify and 
assess beliefs that may influence clinician 
decision-making relating to the management 
of patients on bisphosphonates. This meth-
odology was given some validation because 
all beliefs identified using this process were 
significantly associated with all GR manage-
ment categories included in these analyses 
(record, prevent, monitor, manage patients at 
higher and lower BRONJ risk). Furthermore, 
they acted as would be expected, with a more 
positive attitude, greater perceived ability, 
and greater motivation associated with sig-
nificantly more GR management at every 
time point. Although a significant correla-
tion is not evidence of a causal relation-
ship, it is a necessary precursor of one. This 
study was therefore able to identify beliefs 
that could be targeted in an area (managing 
patients prescribed bisphosphonates) where 
there is currently little information about 
what may be guiding decision-making.

The final aim of this study was to iden-
tify possible strategies to improve guidance 
compliance, should further intervention be 
required. The results of the regression analy-
ses were able to narrow the possible belief 
targets even further, suggesting that strate-
gies should focus on encouraging a more 
positive attitude to behaviours in the prevent, 
monitor, and lower BRONJ risk management 
categories, as well as increase motivation 
to perform behaviours in the record and 
higher BRONJ Risk management catego-
ries. There are evidence-based psychologi-
cal techniques that can be used to influence 
attitude and motivation, including provid-
ing information, persuasive statements, 
positive reinforcement and encouragement, 
goal setting and prompts, all of which can 
inform intervention design.21–23 Furthermore, 
taking snapshots of current practice from 

independent samples of dentists at different 
time points helped pinpoint where primary 
care dentists need most support to improve 
their uptake of GR management. All three 
samples showed lowest level of compliance 
with the same behaviours: not asking advice 
from specialists before bone-impacting 
treatments when managing patients at lower 
BRONJ risk; not prescribing antibiotics to 
prevent BRONJ after an invasive treatment; 
perform bone-impacting treatments when 
managing patients with lower BRONJ risk; 
not performing bone-impacting treatments 
when managing patients with higher BRONJ 
risk; and ask advice from specialists before 
straightforward extractions when managing 
patients at higher BRONJ risk. 

An example of an intervention which 
targets beliefs and behaviours identified 
in this study would be to use professional 
media and/or send a letter to all dentists in 
Scotland. This would be to provide informa-
tion about evidentiary and professional sup-
port for asking advice from specialists before 
bone-impacting treatments when managing 
patients at higher but not lower BRONJ risk, 
and to encourage dentists not to prescribe 
antibiotics or chlorhexidine to prevent 
BRONJ. Dentists might also benefit from 
a postcard reminder that SDCEP guidance 
documents are available on line, along with 
a prompt to check that their current practice 
is in line with guidance recommendations.

An issue which emerged in this study was 
how difficult dentists perceived it was to fol-
low recommendations to omit behaviours 
from established practice (not prescribing 
chlorhexidine, not prescribing antibiotics, 
not arranging drug holidays). They were also 
less motivated and had a less favourable atti-
tude toward omitting these three behaviours, 
compared to performing the other 13 behav-
iours at every time point. A possible reason 
for this is that the guidance reports that there 
is no evidence that these behaviours can pre-
vent BRONJ, and that these behaviours do 
not increase BRONJ risk. It is plausible that 
this reflects just how concerned dentists are 
about taking every possible precaution to 
prevent BRONJ, and how reluctant they are 
to relinquish these behaviours in their cur-
rent management arsenal. Nevertheless, ‘it 
can’t hurt’ is not really an appropriate phi-
losophy for best practice healthcare.

Although this study was adequately pow-
ered, the low response rate may cast doubts 
about the generalisability of these results. 
However, there is no indication that the 
randomly selected dentists in this study dif-
fered in their demographics from the total 
population of dentists in Scotland, nor 
from other dentists independently and ran-
domly selected for other national surveys. 
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Furthermore, the snapshot approach was a 
pragmatic way of identifying current prac-
tice and beliefs from a greater number of 
dentists from the relatively small popula-
tion of dentists in Scotland. It could be 
argued that having three random sets of 
independent samples from all the GDPs in 
Scotland ensured that the study participants 
were as representative as possible. The three 
independent samples were certainly repre-
sentative of each other. Evidence for this is 
the lack of significant differences between 
these samples in any demographic variable, 
including gender, age, practice role, average 
sessions worked per week, number of col-
leagues, if they had been a vocational trainer 
and if their practice employed a hygienist/
hygienist therapist.

This study did attempt to improve response 
rates by including another approach to deliv-
ering the survey to this population. The T2 
questionnaire was delivered by post, as well 
as online to two independent random sam-
ples of dentists. The hope was that this much 
less costly delivery method would result in a 
similar response rate to the postal method, 
and so be worth pursuing in the later fol-
low-up. However, the online delivery had 
a dismal response rate and this methodol-
ogy was not repeated. There was no signifi-
cant difference in the demographics of the 
responding participants, nor did excluding 
the 31 dentists who did reply electronically 
significantly change any of the results. It is 
possible that using the email addresses auto-
matically allocated by the NHS to each NHS 
list number, rather than any personal email 
account, may be the source of the problem. 
Any dentist not using the NHS generated 
email address would be completely unaware 
of the survey invitation.

CONCLUSION
Prior to this study, there was little available 
information about how patients on bispho-
sphonates were being managed in primary 
dental care in Scotland, or what beliefs may 
be mediating management decisions. This 
study was able to identify levels of com-
pliance pre-and post-guidance publication 
for specific recommended behaviours and 
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determine that further intervention was nec-
essary to encourage better practice. Applying 
a theoretical framework to identifying and 
assessing beliefs which may be driving 
the performing of guidance recommended 
behaviours made it possible to suggest the-
oretically informed interventions based on 
study results. The next step is to implement 
the intervention(s) in a system wide, ran-
domised controlled trial.

Although this study is set in Scotland, its 
subject and findings are of current relevance 
to all UK dentists. Bisphosphonates are now 
more commonly prescribed across the UK to 
prevent and manage more conditions, and so 
all dentists are going to be dealing with more 
patients at risk of BRONJ. Furthermore, there 
is an ever increasing number of guidance 
documents being produced. It is not appro-
priate to ignore the evidence showing that 
dentists need support to revise and update 
their practice following guidance publica-
tion. It is hoped that the results of this study 
can provide some insight when addressing 
these issues.
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