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line diabetes medication.2,3 Previous qualita-
tive research exploring the management of 
periodontitis within the context of diabetes 
suggests that whereas these facts may be well 
known to dental professionals, people with 
diabetes and medical professionals are fre-
quently unaware.4

In 2013, the findings of a workshop held by the 
European Federation of Periodontology (EFP) 
and American Academy of Periodontology 
(AAP) on the links between periodontal 
diseases and general health were published, 
together with a manifesto on this topic.5 The evi-
dence-based papers that were published called 
for closer collaboration between dental and 
medical clinicians to improve patient care, with 
a clear emphasis on informing and educating 
patients about the links between periodontitis 
and diabetes. For example, they recommended 
that patients newly diagnosed with diabetes 
should receive a periodontal examination, and 

Introduction

People with poorly controlled diabetes have a 
three-fold increased risk of developing perio-
dontitis, which, in turn, can negatively impact 
glycaemic control.1 Furthermore, treatment of 
periodontitis can result in improved glycated 
haemoglobin (HbA1c) levels, the reduction 
being similar to that expected from second 

Introduction  Published guidance documents describe best practice recommendations for management of patients with 

diabetes and periodontitis. However, little is known about their uptake by dental professionals. Aims  To explore current 

practice and behavioural correlates for three behaviours in the management of patients with diabetes and periodontitis: 

‘informing’ patients about the links; ‘considering’ the impact of periodontitis treatment on glycaemic control; and ‘contacting’ 

the patient’s doctor. Methods  Participants (N = 328) recruited via two UK professional dental societies completed online 

questionnaires assessing their ‘informing’, ‘considering’ and ‘contacting’ activities, utilising constructs from behavioural and 

implementation theories (social cognitive theory and normalisation process theory). Results  There was good reported uptake 

of ‘informing’ and ‘considering’, with clinicians performing these behaviours in more than eight of their last ten patients. 

However, there was poor uptake of ‘contacting’. Periodontal specialists had significantly higher scores for ‘contacting’ 

(3.44±4.16 of last ten patients) than dental hygienist/therapists (0.57±1.37, p <0.001), who mainly relied on dentists to 

contact the doctor. Respondents indicated negative experiences of ‘contacting’, preferring to communicate via the patient than 

contact the doctor directly. Conclusion  Contacting the doctor can be problematic and dental clinicians generally chose not to 

do this, indicating a mismatch between this best practice recommendation and preferences of dental clinicians.

that patients who do not currently have diabetes 
but present in the dental clinic with risk factors 
for diabetes and signs of periodontitis should be 
informed about their risk for having diabetes, 
assessed using a chairside HbA1c test, and/or 
referred to a physician for appropriate diag-
nostic testing.6 In the UK, guidance documents 
on this topic include the British Society of 
Periodontology (BSP) Good Practitioner’s 
Guide, which suggests contacting the patient’s 
doctor to obtain recent HbA1c test results to 
help the dental team better understand the 
diabetes risk to periodontal health.7 Similarly, 
the UK Department of Health recommended 
that the dental team write to the patient’s doctor 
for information on the patient’s diabetes status 
(particularly HbA1c levels), and produced a 
template letter for dental clinicians to use in 
this regard.8 To date, little is known about the 
uptake of these recommendations by dental 
professionals.
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Shows that dental clinicians usually inform patients 
with diabetes and periodontitis about the links 
between the two diseases, and consider the impact 
of periodontitis treatment on glycaemic control.

Demonstrates that dental clinicians tend not to contact 
the doctor about the patient’s diabetes, and when they 
do, they mostly prefer to communicate through the 
patient as opposed to contacting the doctor directly.

Reveals a potential mismatch between the best 
practice recommendation to contact the patient’s 
doctor and the communication practices of dental 
clinicians.

Key points
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Aims

We aimed to investigate the reported practices 
of dental clinicians in relation to management 
of patients with periodontitis and diabetes 
to ascertain whether published best practice 
recommendations6–8 were being followed and 
to assess the factors which predict behaviour. 
We focused on three recommended clinical 
behaviours:
1. ‘Informing’ patients with diabetes about the 

links between diabetes and periodontitis
2. ‘Considering’ the impact of periodonti-

tis treatment on the patient’s glycaemic 
control, as opposed to treating periodontitis 
in isolation from the diabetes

3. ‘Contacting’ the doctor with regard to the 
management of patients who have peri-
odontitis and poorly controlled diabetes.

Materials and methods

Design
The study used a cross-sectional design, involving 
online questionnaires (Qualtrics) to collect clini-
cians’ self-reported performance and views on 
the three clinical behaviours. The questionnaire 
was piloted before use with dental clinicians. 
In accordance with the UK Medical Research 
Council guidance for developing and evaluat-
ing complex interventions,9 we used theory to 
explore dental professionals’ behaviours in the 
management of patients with periodontitis and 
diabetes, specifically a combination of Social 
Cognitive Theory (SCT)10,11 and Normalisation 
Process Theory (NPT) (Table 1).12

SCT is a theory of motivation and action 
that describes key modifiable cognitions that 
can help to explain and improve the quality 
of care.13–15 SCT posits that the care that clini-
cians provide is a function of their belief in 
their ability to do so (self-efficacy), their beliefs 
about the consequences of the care they provide 
(outcome expectations), their intention to do 
so (proximal goals) and the external social 
and structural factors that act as barriers and 
enablers (socio-structural determinants). NPT 
is an implementation theory used to identify, 
conceptualise and evaluate the factors that 
promote or inhibit the introduction, imple-
mentation and embedding of processes (such 
as patient management) into normal care.16,17 
For researchers who wish to utilise NPT, the 
NoMAD instrument12,18 was developed as a 
tool to quantitatively assess implementation 
determinants, and is composed of four core 
constructs: coherence, cognitive participation, 

collective action, reflexive monitoring and 16 
sub-constructs or items. The authors suggested 
customisation of the NoMAD tool by selecting 
sub-constructs as appropriate according to the 
study context (Table 1).

The questionnaire assessed the following 
parameters:

 Self-reported past behaviour
The questionnaire measured past behaviour in 
terms of the last ten patients with diabetes seen 
for whom the clinicians reported performing 
any of the three recommended clinical behav-
iours (‘informing’, ‘considering’, ‘contacting’). 
Response options ranged from zero to ten 
patients (that is, the behaviour was performed 
on ‘x’ of their last ten patients with diabetes), with 
this approach chosen as a means to simplify the 
estimation of the behaviour by the participant. 
The wording and operationalisation of this 
measure was consistent with other studies of cli-
nicians’ provision of diabetes-related healthcare.19

SCT constructs
For each of the three recommended clinical 
behaviours, proximal goals was assessed on 

a ten-point scale of direct estimation of how 
many of their next ten patients with diabetes 
they intended to engage in each behaviour. 
Self-efficacy and outcome expectations were 
also assessed for each behaviour, using a 
five-point Likert scale with response options: 
‘1-strongly disagree’, ‘2-disagree’, ‘3-neither 
agree or disagree’, ‘4-agree’, and ‘5-strongly 
agree’. Items assessing SCT constructs were 
worded in a manner consistent with past 
research.19

NPT constructs
In customising the NoMAD tool, five NPT 
sub-constructs were measured: differentiation; 
communal specification; individual specifica-
tion; internalisation; legitimation,12 and these 
were measured using a five-point Likert scale 
(same scale as above). Multiple item questions 
were informed by previous qualitative explora-
tion of the determinants involved in carrying 
out behaviours in the context of diabetes and 
periodontitis.4

Finally, a free-text box enabled respondents 
to provide any further comments for qualita-
tive analysis.

Table 1  Definitions of Social Cognitive Theory (SCT) and Normalisation Process Theory 
(NPT) constructs utilised in this research10–12,18

Social Cognitive Theory (SCT): a theory of motivation and action that is used to predict  
clinicians’ cognitions that may improve quality of care. SCT comprises three constructs:

Self-efficacy The belief in one’s ability to succeed in specific situations or accomplish a task

Outcome expectations One’s expectations about the consequences of performing an action or behaviour

Proximal goals One’s intention (ie motivation) that regulates future effort and action with respect 
to a particular behaviour

Normalisation Process Theory (NPT): a framework that is used to evaluate the factors that  
promote or inhibit implementation of processes (such as specific aspects of patient  
management) into routine care. NPT comprises four core constructs:

Coherence How clinicians make sense of the behaviour or intervention, eg what it involves 
and why?

Cognitive participation How clinicians get involved and stay committed, eg can they see how they 
contribute?

Collective action How clinicians make it work in practice, eg what do they need to make it happen?

Reflexive monitoring How clinicians assess whether it is worth the effort, eg does it result in benefits to 
patient care?

NPT also includes up to 16 sub-constructs, and those that are relevant to the particular clinical 
scenario should be selected. We selected five NPT sub-constructs in this research, and the 
participants were asked to respond to these in the questionnaire:

Differentiation I can see how the (behaviour) differs from usual ways of working

Communal specification Staff in this organisation have a shared understanding of the purpose of this 
(behaviour)

Individual specification I understand how the (behaviour) affects the nature of my own work

Internalisation I can see the potential value of the (behaviour) for my work

Legitimation I believe that participating in the (behaviour) is a legitimate part of my role
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Study population
Participants invited to complete the question-
naire included dental clinical academics, peri-
odontal specialists, general dental practitioners 
(GDPs) and dental hygienist/therapists (DHTs) 
working in academia, primary and secondary 
care services. They were recruited via two 
professional societies: the British Society of 
Periodontology (BSP) and British Society of 
Dental Hygiene and Therapy (BSDHT). These 
societies were selected to optimise recruitment 
as it was considered likely that their members 
would be interested in the subject area. Based 
on systematic reviews of predictive healthcare 
professional behaviour regression modelling, 
a sample size target of N  =  150 completed 
questionnaires was set.20,21

A link to the questionnaire was e-mailed to 
each member of the two societies (combined 
membership of approximately 4,000: BSP 
~1,000 and BSDHT ~3,000). The recruitment 
period ran from January to May 2016 with 
repeat mailings to encourage participation. 
No attempts were made to achieve targets with 
respect to numbers of responses from specific 
groups of clinicians as this was not considered 
feasible within the study design. Completion 
and submission of the questionnaire was incen-
tivised via a prize draw to win one of ten £100 
Amazon gift cards. The questionnaires were 

completed anonymously, however, in order to 
issue prizes, the respondents were invited to 
provide their General Dental Council (GDC) 
registration number to be entered into the 
prize draw.

Statistical analysis
Statistical analysis was conducted using SPSS 
v23.0 for Windows. Descriptive analyses 
(means and standard deviations) were calcu-
lated to summarise sample characteristics and 
NPT data. Constructs that were multi-item 
were tested for internal consistency in order 
to combine results to a single mean score.22,23 
To explore variation in responses according 
to professional role, Kruskal Wallis tests were 
used to identify significant differences between 
three professional groups (periodontal special-
ists, GDPs, and DHTs), with Mann Whitney 
tests for post-hoc comparisons with adjust-
ment of the critical value of p as appropriate. 
SCT correlates of behaviour were assessed 
using binary univariate and multivariate 
logistic regression to identify construct predic-
tors for each of the behaviours.

Ethical approval
A favourable ethical opinion was obtained 
from North West-Greater Manchester West 
Research Ethics Committee (16/NW/0030).

Results

In total, 346 questionnaires were returned: 
103 from BSP members (~10% response rate); 
and 243 from BSDHT members (~8% response 
rate). Partially completed questionnaires were 
deleted list-wise to achieve a final sample of 
328: 42 periodontal specialists, 13 GDPs, and 
273 DHTs (including individuals who were 
members of BSDHT or BSP). The majority of 
the participants were female (84%).

Sample sociodemographic and clinical practice 
descriptive statistics (Table 2) show that DHTs 
reported seeing, on average, approximately twice 
the number of patients with diabetes per month 
(21) compared to specialists (10). GDPs reported 
spending the least amount of time practising 
periodontology (though the questionnaire did 
not ascertain precisely which types of periodontal 
treatments they were providing), however this 
was still a large percentage of their time (43%). 
For those respondents working in primary care, 
a small amount of periodontal treatment was 
reported to be provided under NHS contracts 
(16%), with the majority being treated privately 
(57%) or by some other non-NHS payment 
scheme (27%).

Behaviour 1: Informing patients with 
diabetes about the links between 
diabetes and periodontitis
The questionnaire identified that dental clini-
cians reported ‘informing’ more than nine out 
of their last ten patients with diabetes about the 
links between diabetes and periodontitis. These 
scores were consistent with high scores for 
outcome expectations, proximal goals, internal-
isation and legitimation (Table 3). Significant 
differences were seen, however, between the 
responses of the specialists and DHTs for self-
efficacy (3.75±1.24 and 3.32±1.07) (p = 0.01), 
differentiation (1.87±1.00  and 2.44±1.23) 
(p = 0.01); and specification, both communal 
(4.10±1.10 and 3.68±1.13) (p = 0.01) and indi-
vidual (4.21±1.06 and 3.86±1.05) (p = 0.01).

The SCT predictors for ‘informing’ 
accounted for a medium amount of variance 
(Cox & Snell R2 0.14; Nagelkerke R2 0.24), with 
outcome expectations (B  =  2.44, p <0.001) 
and proximal goals (B  =  5.01, p <0.001) as 
significant predictors of informing (Table 4). 
Self-efficacy was not statistically significant 
(B = 1.32, p = 0.13) when it was included in a 
model that controlled for demographic factors 
and included other SCT constructs.

The qualitative responses regarding 
‘informing’ patients about the links between 

Table 2  Sample characteristics of study population (N = 328)

Sex (N, %)
Female 274 (84.3%)

Male 54 (15.7%)

Age cohort (N, %)

<30 years 41 (12.5%)

30-40 years 85 (25.9%)

40-50 years 89 (27.1%)

50-60 years 94 (28.7%)

>60 years 19 (5.8%)

Sample recruitment (N, %)
BSP 90 (27.4%)

BSDHT 238 (72.6%)

Years since first registered with GDC 19.78 ± 11.82

N patients with diabetes seen per month

Specialists (N = 42) 10.16 ± 9.83

GDPs (N = 13) 14.62 ± 12.43

DHTs (N = 273) 21.29 ± 23.74

% of clinical time spent in practise of periodontology:

Specialists (N = 42) 66.83% ± 33.42%

GDPs (N = 13) 43.08% ± 25.29%

DHTs (N = 273) 71.12% ± 28.35%

Data for continuous variables presented as mean ± standard deviation.
BSP, British Society of Periodontology; BSDHT, British Society of Dental Hygiene and Therapy; GDPs, general dental practitioners; 
DHTs, dental hygienists and therapists.
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diabetes and periodontitis were consistent 
with the quantitative findings, suggesting that 
all professional groups are performing this 
behaviour with almost all of their patients with 
diabetes. Some professionals noted:

‘Patients who aren’t diagnosed with diabetes 
should also be informed of the link between 
diabetes and periodontitis. I inform all patients 
with periodontitis’ (specialist periodontist).

As periodontitis is a risk factor for diabetes, 
they inform all of their patients with periodon-
titis about the links.

Behaviour 2: Considering the impact 
of periodontitis treatment on 
glycaemic control
All dental professional groups reported high 
uptake (self-reported past behaviour) of ‘con-
sidering’ the impact of periodontitis treatment 
on diabetes control, with mean scores showing 
that the clinicians considered this element 
of care for more than eight of their last ten 
patients with diabetes. These scores were con-
sistent across SCT constructs with high scores 

for outcome expectations, proximal goals, 
internalisation and legitimation (Table 3); and, 
although not as high, the scores for self-efficacy 
and specification, both communal and indi-
vidual, were positive. There were, however, sig-
nificant differences seen between the responses 
of the specialists and DHTs for differentiation 
(2.23±1.20 and 2.93±1.25) (p <0.001).

The SCT predictors for ‘considering’ 
accounted for a medium amount of variance 
(Cox & Snell R2 0.11; Nagelkerke R2 0.15), with 
all three SCT constructs as statistically signifi-
cant predictors (Table 4). Outcome expectations 
(B = 1.79, p <0.001) was the strongest predictor, 
followed by self-efficacy (B = 1.44, p <0.01).

The qualitative responses for ‘considering’ 
the impact of periodontitis treatment on 
glycaemic control showed that some DHTs 
reported checking the patient’s glycaemic 
control infrequently:

‘I have always considered the impact of 
diabetes on periodontitis and treatment. But 
never the impact of periodontal treatment on 
diabetes control’ (DHT).

Instead, they focused on updating the 
patient’s medical/medication history at suc-
cessive appointments.

Behaviour 3: Contacting the patient’s 
doctor with regard to their poorly 
controlled diabetes
All three dental professional groups reported 
low uptake of ‘contacting’ the patient’s doctor 
with regard to patients’ periodontitis and 
poorly controlled diabetes, with a score of 
3.44±4.16  for the specialists, which was 
(nonsignificantly) higher than that of GDPs 
(0.75±1.06), and significantly higher than 
that of DHTs (0.57±1.37) (p <0.001). These 
results were consistent across SCT constructs, 
with low responses for proximal goals, and 
mid-scale responses for outcome expectations 
(Table 3). Mean scores for self-efficacy were 
similar for specialists (3.65±1.16) and GDPs 
(3.01±0.75), but significantly different between 
specialists and DHTs (2.83±0.89) (p <0.001). 
Significant differences between specialists and 
DHTs were also identified in the responses to 

Table 3  Descriptive statistics of the three behaviours for SCT and NPT

Behaviour Professional 
role

Past 
behaviour

Self-
efficacy

Outcome 
expecta-
tions

Proximal 
goals

Differentia-
tion

Communal 
specifica-
tion

Individual 
specifica-
tion

Internalisa-
tion

Legitima-
tion

Informing

Sp. (N = 42) 9.83±0.54 3.75±1.24 4.54±0.55 9.95±0.31 1.87±1.00 4.10±1.10 4.21±1.06 4.82±0.39 4.90±0.31

GDP (N = 13) 9.31±2.21 3.96±0.84 4.19±0.60 10.00±0.00 2.62±1.39 3.62±1.04 4.15±1.07 4.62±0.51 4.85±0.38

DHT 
(N = 273) 9.34±1.87 3.32±1.07 4.40±0.65 9.90±0.62 2.44±1.23 3.68±1.13 3.86±1.05 4.65±0.52 4.74±0.48

p 0.60 0.01 (Sp. vs 
DHT 0.01) 0.15 0.77 0.01 (Sp. vs 

DHT 0.01)
0.02 (Sp. vs 
DHT 0.01)

0.02 (Sp. vs 
DHT 0.01) 0.10 0.07

Considering

Sp. (N = 42) 8.56±2.80 3.88±1.18 4.32±0.79 9.66±1.49 2.23±1.20 3.82±1.14 4.21±0.98 4.46±0.85 4.54±0.82

GDP (N = 13) 8.46±2.82 4.07±0.69 4.42±0.45 9.62±1.39 2.54±1.20 3.23±1.17 4.15±0.80 4.62±0.51 4.77±0.44

DHT 
(N = 273) 8.21±2.93 3.57±1.03 4.33±0.72 9.71±1.42 2.93±1.25 3.65±1.12 3.94±1.04 4.47±0.64 4.61±0.59

p 0.55 0.04 0.99 0.86
<0.001 
(Sp. vs DHT 
<0.001)

0.13 0.22 0.72 0.67

Contacting

Sp. (N = 42) 3.44±4.16 3.65±1.16 3.73±0.99 5.46±4.30 2.97±1.25 3.46±0.94 3.97±0.84 4.08±0.96 4.03±0.87

GDP (N = 13) 0.75±1.06 3.01±0.75 3.19±1.11 5.85±3.91 3.46±0.97 2.69±1.03 3.69±0.86 4.08±0.64 3.77±0.73

DHT 
(N = 273) 0.57±1.37 2.83±0.89 3.28±0.99 4.49±4.28 4.00±0.99 3.01±1.16 3.64±0.86 3.88±0.87 3.61±0.96

p
<0.001 
(Sp. vs DHT 
<0.001)

<0.001 
(Sp. vs DHT 
<0.001)

0.44 0.14
<0.001 
(Sp. vs DHT 
<0.001)

0.01 (Sp. vs 
DHT 0.01)

0.05 (Sp. vs 
DHT 0.01) 0.25 0.03 (Sp. vs 

DHT 0.01)

Past behaviour and proximal goals were ten-point scales, ie for how many of the last ten patients did the clinician perform the behaviour (‘past behaviour’), and for how many of their next ten 
patients does the clinician plan to perform the behaviour (‘proximal goals’); the other measures were five-point Likert scales: 1 – strongly disagree, 2 – disagree, 3 – neither agree or disagree, 
4 – agree and 5 – strongly agree.

Data presented as mean ± standard deviation.
p = test of differences between professional groups determined using Kruskal-Wallis (with post-hoc Mann Whitney tests and adjustment of critical value of p). GDP, general dental practitioners; DHT, 
dental hygienists and therapists; Sp, specialists; SCT, social cognitive theory; NPT, normalisation process theory. 
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NPT items, apart from internalisation which 
nonetheless revealed positive responses across 
all professional groups.

The SCT predictors for ‘contacting’ 
accounted for a medium amount of variance 
(Cox & Snell R2 0.20; and Nagelkerke R2 0.29), 
with both outcome expectations (B  =  1.72, 
p  <0.001) and proximal goals (B  =  1.14, 
p <0.001) as statistically significant predictors 
(Table  4). Self-efficacy was not statistically 
significant when it was included in a model 
that controlled for demographic factors and 
included other SCT constructs.

The qualitative responses to ‘contacting’ the 
patient’s doctor with regard to patients’ poorly 
controlled diabetes were mainly negative, which 
was consistent with the quantitative findings 
(that indicated very low uptake of the behaviour). 
There were comments from all professional 
groups regarding the difficulty of getting a 
response from a letter to a patient’s doctor; and 
many had experienced negative encounters with 
doctors. Several DHTs stated that their practice 
preferred the referring dentist to contact the 
patient’s doctor, with the exception of those DHTs 
seeing patients under direct access arrangements.

‘I personally would not inform the doctor 
when a patient has these problems as the 
dentist would do it, being head of the dental 
team. However, if I were seeing a patient under 
direct access then it would be my responsibil-
ity’ (DHT).

Many respondents preferred to communi-
cate through the patient, for instance by asking 
a patient with periodontitis to go to the doctor 
in the case of suspecting undiagnosed diabetes; 

or with regard to glycaemic control, even with 
concerns regarding the accuracy of patient 
report:

‘I often suggest seeing [the] GP if [the] peri-
odontal treatment response is poor when I am 
not expecting it to be – for a diabetes check – to 
rule it out. If I felt that it was needed then I 
would be happy to contact the GP regardless 
of time etc – I would want to provide the best 
I could for my patient’ (DHT).

Discussion

Given the increasing strength of evidence 
linking periodontitis and diabetes, and the 
known benefits of periodontitis treatment on 
diabetes control, it is unsurprising that many 
scientific and professional organisations have 
published recommendations for clinical 
practice, and that these evolve over time. 
Indeed, most recently, the consensus report 
of a joint workshop held by the EFP and the 
International Diabetes Federation has been 
published.24 This included updates on epide-
miological studies of the effect of periodonti-
tis on diabetes,25 the pathogenic mechanisms 
linking the two diseases,26 and the impact of 
periodontal therapy on glycaemic control.3 
Importantly, this workshop was inter-profes-
sional and the papers were published simul-
taneously in both a dental journal (Journal 
of Clinical Periodontology) and a medical 
journal (Diabetes Research and Clinical 
Practice) to help to improve awareness of this 
topic among dental and medical clinicians. 
The consensus report included guidelines 

for medical professionals (such as informing 
patients with diabetes about their risk for 
periodontitis and investigating the presence of 
periodontal disease as an integral component 
of diabetes care), guidelines for patients, and 
guidelines for dental professionals (including 
asking patients about their most recent HbA1c 
results, as well as suggesting that patients who 
do not currently have a diagnosis of diabetes 
but present in the dental practice with diabetes 
risk factors should be informed about their risk 
for having diabetes, and referred to a doctor).24

In this cross-sectional survey, we investigated 
the quantitative and qualitative self-reports of 
periodontal specialists, GDPs and DHTs for 
three extant best practice clinical behaviours in 
the context of diabetes and periodontitis care 
published at the time of our research.6–8 These 
included ‘informing’ patients about the links 
between periodontitis and diabetes, ‘consider-
ing’ the impact of periodontitis treatment on 
the patient’s glycaemic control (rather than 
treating periodontitis in isolation from the 
diabetes), and ‘contacting’ the patient’s doctor 
with regard to their periodontitis and poorly 
controlled diabetes. The research did not aim 
to suggest what different professional groups 
should be doing in relation to these topic areas, 
but rather aimed to identify current practice 
as reported by clinicians themselves, and to 
identify modifiable correlates while position-
ing these in the context of published guidance. 
To the best of our knowledge, this is the first 
time that these two theories (SCT and NPT) 
have been utilised together.

The findings suggest that overall, if a 
patient with periodontitis and poorly con-
trolled diabetes goes to a dental professional, 
it is likely that they will be ‘informed’ about 
the links between the diseases. There was 
high reported uptake of this behaviour by all 
three professional groups, with participants 
reporting informing more than nine out of 
their last 10 patients with diabetes about the 
links. Patients who have periodontitis but not 
diabetes may also sometimes be informed 
about the links, particularly if undiagnosed 
diabetes is suspected, as was suggested by some 
specialists. There were significant differences 
between responses of specialists and DHTs 
for self-efficacy, communal and individual 
specification, and legitimacy for ‘informing’, 
indicating that not all dental clinicians have the 
same understanding of how ‘informing’ affects 
their work or consider it normal practice.

Most clinicians reported that they generally 
‘consider’ the impact of periodontitis treatment 

Table 4  Multivariate logistic regression model predicting past informing, considering and 
contacting (N = 328)

Behaviours Covariates and SCT 
predictors B SE p

95% CI B coefficient

Lower Upper

Informing*

Self-efficacy 1.32 0.18 0.13 0.93 1.87

Outcome expectations 2.44 0.27 <0.001 1.45 4.11

Proximal goals 5.01 0.56 <0.001 1.66 15.13

Considering**

Self-efficacy 1.44 0.13 <0.01 1.12 1.84

Outcome expectations 1.79 0.18 <0.001 1.26 2.55

Proximal goals 1.26 0.11 <0.05 1.01 1.57

Contacting†

Self-efficacy 1.25 0.17 0.21 0.89 1.75

Outcome expectations 1.72 0.18 <0.001 1.21 2.44

Proximal goals 1.14 0.04 <0.001 1.06 1.24

B, exponential of β (odds ratio); SE, standard error; CI confidence interval
*Cox & Snell R2 0.14, Nagelkerke R2 0.24
**Cox & Snell R2 0.11, Nagelkerke R2 0.15
†Cox & Snell R2 0.20, Nagelkerke R2 0.29
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on the patient’s glycaemic control, with partici-
pants in all three professional groups reporting 
that they considered the impact of periodonti-
tis treatment in more than eight out of their last 
ten patients with diabetes and periodontitis. 
This suggests that evidence confirming the 
beneficial impact of periodontitis treatment 
on glycaemic  control2,3 is known to dental 
professionals, though it should also be noted 
that some clinicians (notably DHTs) further 
reported that whereas they acknowledge the 
effect that diabetes has on periodontitis, they 
do not always tend to consider the effect of 
periodontitis treatment on diabetes.

The findings for ‘contacting’ the patient’s 
doctor with respect to patients’ periodontitis 
and poorly controlled diabetes showed con-
sistently low levels of reported past behaviour 
across all professional groups, and this 
behaviour would appear more likely to be 
carried out by a specialist than a DHT or GDP. 
However, specialists’ motivation (proximal 
goals) appears to be low for contacting the 
patient’s doctor in the future, similar to those 
of DHTs and GDPs, despite the published best 
practice recommendations.

The qualitative findings showed that many 
clinicians prefer to communicate through the 
patient rather than directly contacting the 
patient’s doctor, despite questions of reliability. 
The reasons for this were varied: they were not 
aware of the recommendations; a perception 
that it empowers the patient; patient prefer-
ence; difficulties in getting a response from 
the doctor, either by letter or by telephone; 
and reports of previous negative experiences 
of interactions with doctors or diabetes nurse 
specialists. Divisions between dental and 
medical professionals have been shown in 
previous research4 and it is not uncommon 
for clinicians to be unaware of guidelines and 
instead operate by ‘mindlines’, which are col-
lectively reinforced, internalised guidelines 
informed mainly by their own experiences 
and those of colleagues, and their interactions 
with each other, patients and opinion leaders.27

The specialists had significantly higher 
self-efficacy scores than DHTs for ‘contact-
ing’, which was consistent with some DHTs’ 
comments that it wasn’t expected of them to 
contact the patient’s doctor. The responses of 
the specialists were also significantly different 
to those of DHTs for the NPT sub-constructs 
of differentiation, specification and legitima-
tion, which was consistent with the qualitative 
findings that suggested some DHTs do not see 
this as part of their job role, perhaps due to 

practice policies which rely on the referring 
or principal dentist to contact the doctor. 
Nonetheless, the DHT responses for internali-
sation or seeing the potential value of contact-
ing were relatively high and some commented 
that they would consider a peer review session 
or practice meeting to review the policy, espe-
cially with regard to direct access.28 SCT and 
NPT responses suggest that should an edu-
cational intervention or training to increase 
the uptake of this behaviour be considered 
worthwhile, the intervention should focus 
on outcome expectations, proximal goals and 
communal specification. Such an interven-
tion could particularly benefit DHTs who see 
a higher number of patients with diabetes 
compared to other dental clinicians; and 
although not a significant predictor, perhaps 
self-efficacy would help with motivation, par-
ticularly for DHTs.

Study limitations
Self-report completion of the questionnaires 
was a direct way of gathering data; however, self-
reporting one’s behaviour is inherently affected 
by recall bias and social desirability bias.29 We 
recruited participants via the membership 
of two professional societies affiliated with 
periodontology to optimise the response rate of 
interested participants; however, the population 
ratio of professional groups was heavily swayed 
towards DHTs (83%). Given the design of the 
study, which required interested individuals to 
respond to the invitation to complete the ques-
tionnaire, it was not feasible to set targets for 
responses from specific clinician groups. The 
imbalance in response rates between the three 
groups coupled with the low response from 
GDPs were limitations that can be appreciated 
particularly when considering the sub-group 
analyses. GDPs reported spending an average 
of 43% of their time practising periodontology, 
which may reflect the specialist interest in the 
responding GDPs. This recruitment strategy 
meant that the opinions of GDPs who are not 
as interested in periodontology were under-
represented in this sample. Furthermore, it 
is not known specifically what was meant by 
the GDPs in their reporting of spending 43% 
of their time practising periodontology, that 
is, whether this referred to treatment of peri-
odontitis, which would be highly relevant in the 
context of managing patients with diabetes, or 
whether this also includes treatment of gingivi-
tis and prevention (for example, by delivery of 
oral hygiene instruction). As the questionnaire 
was cross-sectional, the dependent variable 

in the logistic regression analysis was self-
reported past behaviour, used as a proxy for 
future behaviour.14 Longitudinal designs using 
self-report and including objective measures of 
clinical behaviour would be relevant for future 
research.

Conclusion

The self-reported responses for ‘informing’ 
about the links and ‘considering’ the impact 
of periodontitis treatment on glycaemic 
control show that there is good uptake of 
these behaviours by dental professionals. This 
suggests that best practice guidance documents 
and scientific evidence on the links between 
diabetes and periodontitis and the beneficial 
impact of periodontitis treatment on glycaemic 
control are known to dental professionals who 
are acting in accordance with recommenda-
tions. However, we have identified that dental 
professionals ‘contacting’ the patient’s doctor 
with regard to patients’ periodontitis and 
poorly controlled diabetes is not reported as 
happening to any great extent, with specialists 
only reporting this behaviour in a minority 
of their patients with diabetes, and GDPs and 
DHTs reporting this behaviour in less than 
one of their last ten patients. Furthermore, the 
low uptake of this behaviour and preference 
to communicate through the patient (despite 
reliability issues) seem to raise a question 
regarding the relevance of this best practice 
recommendation that is featured in several 
guidance documents. These findings were con-
sistent across all three professional groups and 
despite difficulty with (and previous negative 
experiences of) contacting the doctor, dental 
clinicians would endeavour to do so if they 
felt it necessary, but they chose not to, which 
reveals a potential mismatch between this best 
practice recommendation and the communi-
cation preferences of these front-line dental 
clinicians. If adherence to these recommenda-
tions is felt to be important to the overall aim 
of improving communication between medical 
and dental professionals to optimise patient 
care, then interventions to improve uptake 
could including aiming to increase outcome 
expectations and proximal goals/motivation. 
Furthermore, before recommending particular 
behaviours in published guidance documents, 
we consider that policy-makers and scientific/
professional organisations should develop 
recommendations and test the feasibility of 
their implementation in close concert with 
the patient and professional groups concerned.
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