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Institute for Health and Clinical Excellence 
have developed guidelines to help clini-
cians recognise and tackle excessive alco-
hol consumption in attending patients.14,15 
The focus of these guidelines is on the 
provision of advice by general medical 
practitioners; however general dental prac-
titioners (GDPs) are potentially in an ideal 
position to identify excessive alcohol con-
sumption and to provide ARA, particularly 
since alcohol is a well-established primary 
aetiological risk factor in the development 
of oral cancer.16–19 Nevertheless, there is 
a relative dearth of information about 
whether GDPs currently provide ARA.20,21 
Therefore the first aim of this study is to 
determine whether GDPs in Scotland cur-
rently provide ARA.

The second aim is to inform the devel-
opment of an intervention to encourage 
GDPs to provide alcohol-related advice, 
should one be required. The focus is on 
understanding GDPs’ intention to pro-
vide alcohol-related advice since inten-
tion to perform a behaviour has been 
shown to be a reliable indicator of actual 
performance.22–24

In order to achieve this aim we assessed 
beliefs derived from two psychological 

BACKGROUND

Alcohol is responsible for 4.0% of the 
global burden of disease and is directly 
related to a multitude of adverse health 
conditions.1–4 In Scotland alone, alcohol-
related health issues account for National 
Health Service financial expenditure in the 
order of hundreds of millions of pounds 
each year.5–7

Evidence suggests that the provision of 
alcohol-related advice (ARA) by healthcare 
professionals in primary care could help 
moderate alcohol consumption.8–13

Recently, the Scottish Intercollegiate 
Guidelines Network and the National 

Objectives  To determine whether general dental practitioners (GDPs) currently provide alcohol-related advice (ARA) and 
to inform the development of an intervention, should one be required. Method  Cross-sectional postal survey of a random 
sample of 300 GDPs in Scotland. The questionnaire assessed beliefs derived from psychological models that explain behav-
iour in terms of beliefs that are amenable to change, and so may inform development of an intervention to encourage the 
provision of ARA. Results  Sixty percent of GDPs responded. Eighty-three percent of participating GDPs (145/175) had not 
provided ARA to patients in the previous ten working days. Attitude (perceived consequences), control beliefs (perceived 
difficulty), subjective norm (perceived social pressure), and self-efficacy (confidence) significantly predicted intention to 
provide ARA. Alcohol-related knowledge or personal alcohol behaviour did not predict intention to provide ARA. Conclu-
sions  There is scope to increase the provision of ARA in primary care dentistry and this study identified predictive beliefs, 
which could be targeted to encourage this behaviour. The next phase is to develop and test an intervention to encourage 
GDPs to provide ARA.

models, the Theory of Planned Behaviour 
(TPB) and Social Cognitive Theory 
(SCT).22,25 These specific theories were 
chosen because they explain behaviour 
in terms of beliefs that are amenable to 
change, they have been rigorously evalu-
ated in other healthcare settings and have 
good evidence of predictive value for 
health relevant behaviours for healthcare 
professionals as well as patients.26–29

The TPB predicts that an individual is 
more likely to provide ARA if they have 
high intention to do so, if they think it 
will be easy for them to do (high per-
ceived behavioural control), if they believe 
that doing so will result in consequences 
that are valued (positive attitude) and if 
the individual believes that people they 
respect would want them to perform that 
behaviour (positive subjective norm). SCT 
predicts that an individual is more likely 
to undertake a behaviour if they are con-
fident in their performance ability (high 
self-efficacy).

Given that knowledge regarding the def-
inition of excessive alcohol consumption 
and associated risk may influence whether 
GDPs provide advice, knowledge was also 
assessed as a possible predictive variable. 
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•	 The delivery of alcohol-related health 
advice to patients is advocated as one 
measure to moderate alcohol consumption.

•	Highlights that GDPs are in an ideal 
position to identify excessive alcohol 
consumption and offer advice.

•	Posits that beliefs derived from 
psychological models may be helpful in 
understanding this behaviour and may 
provide targets for an intervention to 
encourage behaviour change.
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Additionally, it is plausible to posit that 
GDPs’ own alcohol-related behaviour may 
influence whether they provide ARA to 
patients; so a measure of personal alco-
hol consumption was also included in  
this study.

The research questions are:
1.	 Do GDPs in Scotland currently 

provide alcohol-related health advice?
2.	 What beliefs might predict GDPs’ 

intention to provide alcohol-related 
health advice in primary care?

METHODS
The current study was a cross-sectional 
postal survey. Participants were GDPs 
randomly selected from across Scotland. 

All general dental practitioners from a 
database containing details of NHS den-
tists practising in Scotland were assigned a 
number through computer random number 
generation. These random numbers were 
placed in numerical order from the small-
est to the largest, and the first 300 practi-
tioners selected to receive an invitation to 
participate in this study.

Ethical considerations
The Fife, Forth Valley & Tayside Research 
Ethics Service on behalf of the Research 
Ethics Service Office considered the study 
to be an anonymous invitational dental 
service audit and formal ethical review was 
not required.

Measures
The measures assessing theoretical varia-
bles were created by following established 
principles and procedures.23,30,31

Preliminary work involving exploratory 
semi-structured interviews with a conveni-
ence sample of GDPs determined the sali-
ent views on the identification of alcohol 
misuse and provision of ARA in primary 
care and these results informed the devel-
opment of the questionnaire items for  
this study.32

Unless otherwise stated, all measures 
were scored on seven‑point scales.

Outcome measures

Current behaviour

GDPs were asked whether ARA was deliv-
ered in the preceding ten working days 
(‘In the last ten working days have you 
provided alcohol-related advice? – yes/

no’). Ten working days was an arbitrary 
cut-off point determined by the authors 
as an appropriate time for this behaviour 
to have occurred at least once, given the 
evidence base.14,15

Intention
Two items assessed intention to pro-
vide alcohol advice: ‘I intend to provide 
alcohol-related advice as part of patient 
management’ and ‘In general I have a plan 
about when I would provide alcohol advice 
as part of patient management’; the total 
intention score was a sum of these two 
items with higher scores reflecting greater 
overall intention. Possible scores ranged 
from 2‑14.

Predictive measures

Attitude

1.	 ‘Attitude indirect’ included all 11 
possible consequences to providing 
ARA identified in the preliminary 
study of GDPs: it would benefit 
the patient; improve the patients’ 
oral cancer awareness; embarrass 
patients; upset patients; result in 
a more thorough examination; 
ensure patients’ healthcare needs 
are appropriately managed; properly 
fulfil their role as a dentist; or 
improve professional relationships 
with patients.32 Participants were 
asked how strongly they agreed 
with each of these consequences 
and how important they were. Each 
consequence score was multiplied by 
the corresponding evaluation score. 
The total score was the mean of the 
multiplicative scores. Possible scores 
ranged from 1 to 49

2.	 ‘Attitude direct’ was the mean score of 
eight general attitude items: ‘I think 
providing alcohol-related advice is: 
not useful-useful; not embarrassing-
embarrassing; something I am not 
confident to do–something I am 
confident I can do; not practical–
practical; not interesting–interesting; 
not relevant–relevant; not beneficial–
beneficial; something I do not want to 
do–something I really want to do’.

Perceived behavioural control (PBC)
1.	 ‘PBC indirect’ was the mean score of 

13 items relating to possible barriers 

to determining alcohol problems, to 
providing ARA, and to managing 
patients identified in the preliminary 
study: ‘In relation to providing 
alcohol-related health advice how 
difficult do you find it to: talk to 
an embarrassed patient; find the 
time to include the advice during 
a consultation; know what to say; 
provide related literature; effectively 
influence what patients do?’ ‘How 
difficult do you find it to: determine 
the alcohol intake of your patients; 
record the alcohol intake of your 
patients; identify at-risk drinking 
behaviour; refer a patient to a general 
medical practitioner; refer a patient 
to a consultant for alcohol addiction; 
refer a patient to a telephone helpline; 
follow available guidelines; undertake 
training on alcohol-related matters?’. 
Participants were asked to rate how 
difficult it would be for them to 
overcome these barriers (‘not at all 
difficult’ to ‘extremely difficult’). 
All items were scored with higher 
scores reflecting greater perceived 
behavioural control (less difficulty in 
overcoming each barrier)

2.	 ‘PBC direct’ was the mean score of 
four general items related to barriers 
to providing ARA: ‘I would like to 
provide alcohol-related advice but 
don’t really know if I can; whether 
I provide alcohol-related advice is 
entirely up to me; I can provide 
alcohol-related advice if I really 
wanted to’ and ‘I think providing 
alcohol advice is difficult’

3.	 ‘PBC general advice’ was the score 
from a single item related to self-
report difficulty in providing any type 
of advice: ‘In general I find it difficult 
to give any type of advice to patients’.

Subjective norm
1.	 The indirect measure of subjective 

norm included seven items assessing 
whether they felt motivated to 
comply the people identified in the 
preliminary study as putting pressure 
on them to provide ARA. These were 
‘the General Dental Council; the 
British Dental Association; Scottish 
Intercollegiate Guidelines Network; 
Scottish Dental Clinical Effectiveness 
Programme; National Institute for 
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Health and Clinical Excellence; 
colleagues; and patients.’ ‘SN indirect’ 
was the mean of seven multiplicative 
scores of these items

2.	 Direct subjective norm ‘SN direct’ was 
the score of a single self-report item 
regarding pressure to provide alcohol-
related advice: ‘I feel under pressure 
to provide alcohol advice’.

Self-efficacy
1.	 ‘Self-efficacy alcohol advice’ was 

assessed with eight items: ‘How 
confident are you that you can: 
determine the alcohol intake of your 
patients; record the alcohol intake of 
your patients; identify at-risk drinking 
behaviour; refer a patient to a general 
medical practitioner; refer a patient 
to a consultant for alcohol addiction; 
refer a patient to a telephone helpline; 
follow available guidelines; undertake 
training on alcohol-related matters?’. 
The total score was the mean of the 
sum of these items, with higher scores 
reflecting greater self-efficacy (greater 
confidence) for providing alcohol 
related advice

2.	 ‘Self-efficacy general advice’ was 
assessed with six items related to 
confidence in providing advice in 
general: ‘How confident are you 
that you: can talk to a patient 
about a sensitive topic; can find the 
time to include the advice during 
a consultation; will know what to 
say; provide related literature; can 
effectively influence what patients 
do; discuss issues that you find 
embarrassing with patients?’

The total self-efficacy score for general 
advice was the mean of the sum of these 
items, with higher scores reflecting greater 
self-efficacy for providing any advice to 
patients.

Knowledge
Knowledge was assessed with ten items, 
four relating to the maximum safe amount 
of alcohol consumed in a single session 
for standard drinks of beer, wine, spirits or 
alco-pops and six items on the relationship 
between alcohol and health outcomes such 
as general health, oral health, oral can-
cer, smoking and oral cancer, caries and 
periodontal disease. Each correct answer 

was given a score of one. Possible scores 
ranged from zero to ten.

Personal behaviour
This was assessed using the Alcohol Use 
Disorders Identification Tool (AUDIT).33 
This is a ten-item questionnaire with a 
possible score of 40. Higher total scores 
reflect higher tendency towards alcohol-
related harm or dependence: scores below 
8 indicate low harm, in the range 8‑15 
represent a medium or hazardous alco-
hol problem, 16 or greater represents an 
increased level of harm, and scores above 
20 warrant further investigation and eval-
uation for dependence.33,34

Demographics
Demographic variables included time 
qualified as a dentist; gender; number 
of clinical sessions (0.5 days) worked on 
average per week; total practice list size; if 
the practice was rural and/or remote; the 
number of other clinicians in the practice 
and whether the respondent was a voca-
tional trainer.

Power calculation and sample size
A priori power analysis showed that a 
sample size of 178 would be required to 
achieve a medium effect size = 0.15 with 
95% power based on a critical F = 1.85 
using a multiple regression statistical 
test with 11 predictors (attitude direct/
indirect, perceived behavioural control 
direct/indirect/general advice, subjective 
norm direct/indirect, self-efficacy alcohol 
advice/general advice, knowledge, and 
personal behaviour).

Procedure
Previous surveys in this population have 
achieved response rates of approximately 
60%. Therefore, questionnaires were sent 
to a random sample of 300 GDPs working 
in the general dental services. A follow-up 
reminder letter with a duplicate question-
naire was sent three weeks after the first 
and followed subsequently with postcard 
reminder at six weeks.

Statistical analysis
Ten percent of data was randomly selected 
for double entry with descriptive statis-
tics completed to ensure consistency and 
accuracy of data entry. Statistical signifi-
cance was based on two-sided tests with 

p <0.05 as the criterion. Missing data for 
each questionnaire item was replaced with 
the individual’s mean over all the items of 
that measure, providing only two or fewer 
items from that measure were missing.

The data was examined for univariate 
outliers using z scores >3.29 (p = 0.001) 
and multivariate outliers using residuals 
scores, with a criterion of Mahalanobis dis-
tance at p <0.001. Variables were exam-
ined for their approximation to a normal 
distribution using skewness and kurtosis 
statistics with cut-off greater than ±1. 
Measures were tested for internal consist-
ency using Cronbach’s alpha. The relation-
ship between the predictive variables and 
the outcome variable of intention to pro-
vide ARA was examined using Pearson’s 
correlation analysis and multiple regres-
sion analysis. Multicollinearity was tested 
by screening for correlations between pre-
dictive variables greater than 0.90, low tol-
erance (1‑SMC) and high standard errors 
(relative to the scale of each variable) for 
regression coefficients.35

RESULTS

Response rate and participants

Out of the 300 questionnaires posted, six 
were returned undeliverable with 175 com-
pleted and returned giving a response rate 
of 60% (175/294). The final sample profile 
was: 60% (104/172) were male, qualified, 
on average, for 19 years (SD = 9.1), worked 
full-time (mean (SD) sessions per week = 9 
(2.26)), with a practice list size of 2,081 
(SD = 1,351). Eleven percent (18/172) were 
vocational trainers and 24% (42/172) con-
sidered their practice to be remote and/or 
rural. The average number of other dentists 
in the practice was three, ranging from 
zero to 13. Eighty-three percent (142/171) 
worked in general dental practice, 13% 
(22/171) in salaried services, 5% (8/171) in 
community dental services and 1% (2/171) 
in hospital-based services. Ninety-two per-
cent (158/171) worked in only one service 
while 8% (13/171) reported working in two 
or more services.

Data
No outliers were identified. All variables 
showed psychometrically acceptable lev-
els of skewness or kurtosis. There was no 
evidence of multicollinearity: the highest 
Pearson correlation was r = 0.65 between 
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self-efficacy alcohol advice and PBC indi-
rect; the collinearity diagnostics showed 
the tolerance values for all variables 
included in the models were over 0.6 and 
the standard errors of the regression coef-
ficients were all less than 0.1.

Do GDPs currently provide  
alcohol-related advice?

Eighty-three percent (142/172) had not 
provided advice in the previous ten work-
ing days.

What beliefs might predict  
GDPs’ intention to provide  
alcohol-related health advice  
in primary care?

On average, GDPs have low intention to 
provide ARA (mean 3.57; SD = 1.40).

Descriptive statistics for the predic-
tive variables assessed in this study are 
shown in Table 1. The results suggest that 
participating GDPs do not have a posi-
tive attitude to providing ARA, believe 
that providing ARA is difficult and also 
have low self-efficacy in providing ARA 
in primary care. Additionally, in general 
they do not feel under pressure to provide 
ARA. With an average score of 3 out of 10, 
GDPs showed relatively poor knowledge 
on recommended alcohol consumption 
guidelines and associated risk. Personal 
alcohol consumption, as assessed by the 
AUDIT, was generally below the accepted 
threshold score of 8 for harmful alcohol 
consumption, with 85% scoring less than 
8, approximately 14% exhibiting moderate 
levels of harm and one respondent scoring 
in the high alcohol harm range bordering 
on dependence.

Intention to provide alcohol advice was 
significantly related to attitude indirect/
direct, PBC indirect, PBC general advice, 
subjective norm indirect/direct and self-
efficacy alcohol advice/general advice. 
Each of these variables were entered into 
a stepwise multiple regression with inten-
tion as the dependent variable (Table 2). 
Attitude direct/indirect, self-efficacy gen-
eral advice, and subjective norm indirect 
explained 35% of the variance in intention 
to provide ARA.

Individual items from these variables 
were then entered into a further explora-
tory stepwise multiple regression equation 
(Table 3). Five items explained 41% of the 
variance in intention: ‘I think providing 

alcohol-related advice is practical’; ‘I am 
confident I can provide related literature’; 
‘My providing alcohol advice is likely to 
cause embarrassment’; ‘I feel under pres-
sure from colleagues to provide advice and 
am motivated to do what my colleagues 
think I should’; and ‘I think providing 
alcohol related advice is beneficial’.

Neither knowledge nor personal alco-
hol-related behaviour (the dentist’s own 
drinking habits) were significantly related 
to intention to provide ARA.

DISCUSSION
The first aim of this study was to deter-
mine if GDPs currently provide ARA. Few 

participating GDPs currently provide ARA, 
suggesting that there is scope to improve 
this behaviour. This result is consist-
ent with previous studies with GDPs in 
the United Kingdom which incorporated 
alcohol-related issues.20,36,37

The second aim of this study was to 
identify beliefs that predict intention to 
provide ARA to inform the development 
of an intervention to encourage the deliv-
ery of advice. All of the beliefs derived 
from the psychological theories signifi-
cantly predicted intention to provide ARA 
and acted in accordance with theoretical 
expectations in that more positive attitude, 
higher subject norm, greater perceived 

Table 1  Descriptive statistics and Pearson correlations of predictive measures and 
behavioural intention

Predictive measures
Descriptive statistics Pearson’s 

correlation 

Alpha Range Mean (SD) Intention

Intention 0.76 2‑14 3.57 (1.40)  1.00

Attitude indirect 0.85 1‑44 22.94 (6.87)  0.54 **

Attitude direct 0.86 1‑7 4.30 (1.04)  0.52 **

PBC indirect 0.83 1‑7 3.59 (0.93)  0.37 **

PBC direct 0.31 1‑7 4.17 (0.88)  ‑0.05 ns

PBC general advice n/a 1‑7 5.09 (1.77)  0.18 *

Subjective norm indirect 0.87 1‑30 12.77 (6.70)  0.35 **

Subjective norm direct n/a 1‑7 2.24 (1.37)  0.18 *

Self-efficacy general advice 0.81 1‑7 3.79 (1.03)  0.45 **

Self-efficacy alcohol advice 0.79 1‑7 3.65 (1.05)  0.35 **

Knowledge 0.74 1‑9 3.43 (1.98)  ‑0.05 ns

Personal alcohol behaviour n/a 0‑19 4.71 (3.09)  0.05 ns

Alpha = Cronbach’s alpha; * p <0.05, ** p <0.01; ns = not significant at the 0.05 level.
Intention = Total intention regarding the provision of alcohol-related advice; Attitude indirect = indirect total attitude consequence/value 
multiplicative score; Attitude direct = direct attitudes to providing alcohol advice; PBC indirect = indirect perceived behavioural control 
measure relating to providing alcohol advice; PBC direct = direct perceived behavioural control relating to providing alcohol advice; PBC 
general advice = direct perceived behavioural control relating to providing any advice; Subjective norm indirect = indirect subjective norm 
alcohol advice; Subjective norm direct = direct subjective norm alcohol advice direct; Self-efficacy general advice = confidence providing 
advice in general; Self-efficacy alcohol advice = confidence providing alcohol advice; Knowledge = self reported 10 item knowledge ques-
tions relating to alcohol; Personal alcohol behaviour = total score Alcohol Use Disorders Identification Tool (AUDIT).

Table 2  Results of explorative stepwise regression analysis of variables predicting intention 
to provide alcohol-related advice

Entered B β R2 change Adj. R2 dƒ F

Attitude direct ARA 0.25 0.19* 0.25

Attitude indirect ARA 0.05 0.24** 0.05

Self-efficacy deneral advice 0.29 0.22** 0.03

Subjective norm indirect ARA 0.04 0.19 0.03 0.35 4, 157 22.56***

Outcome: behavioural intention
Variables included in the exploratory stepwise regression equation: attitude indirect, attitude direct, perceived behavioural control indirect, 
perceived behavioural control general advice, subjective norm indirect, subjective norm direct, self-efficacy general advice, self-efficacy alcohol 
advice. Note: Adjusted R2 for this model is 0.35; F = 22.56 (0.001); B = unstandardised coefficient; β = standardised coefficient; * p <0.05; ** 
p <0.01; *** p <0.001. Dependent variable = intention to provide alcohol-related advice.
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behavioural control and self-efficacy all 
were associated with greater intention to 
provide alcohol-related advice.

A stepwise regression analysis explored 
the relative importance of each of the 
predictive variables in accounting for 
the variance in intention to provide ARA 
(Table 2). Attitude (direct/indirect), self-
efficacy general advice and subjective 
norm (indirect) accounted for 35% of the 
variance in intention.

An item analysis was then performed 
to identify the pivotal items within these 
predictive variables (Table 3). Only five 
items accounted for 41% of the variance 
in intention (F (5,98) = 15.34, p <0.001): ‘I 
think providing alcohol related advice is 
practical’ (β = 0.17), ‘I am confident about 
providing related literature’ (β  =  0.26), 
‘Providing alcohol advice is not likely to 
cause me embarrassment’ (β = 0.22), ‘I feel 
under pressure to provide alcohol advice 
from colleagues’ (β = 0.22) and ‘I think 
providing alcohol related advice is ben-
eficial’ (β = 0.20). The results of the item 
analysis suggest that GDPs may be encour-
aged to provide ARA by an intervention 
which addresses these specific issues.

Knowledge of recommended sensible 
alcohol consumption guidelines was rela-
tively poor, although this did not seem to 
be an issue as knowledge was not related 
to intention to provide ARA. This is con-
sistent with previous work suggesting that 
knowledge alone is usually not sufficient 
to influence behaviour and that imple-
mentation effectiveness is often reliant on 

factors other than knowledge.38–40 Personal 
alcohol behaviour also was not associated 
with intention to provide ARA. These 
results suggest that an intervention which 
targets either of these variables is unlikely 
to encourage GDPs to provide ARA.

CONCLUSION
The results of this study suggest that 
there is scope to increase the provision of 
alcohol-related health advice in primary 
care dentistry. This study also identified 
some possible targets of an intervention 
to encourage GDPs to provide alcohol-
related advice in primary dental care. The 
next phase is to develop and evaluate an 
intervention to encourage GDPs to provide 
ARA, based on the results of this study.
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