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Diabetes Mellitus (DM) is the fastest growing chronic condition in Australia. Its
prevalence is higher than in nearly all Western European nations.1 It is estimated
that 1.7 million people are known to have DM and three million will develop DM
by the year 2025.2,3 Approximately 30% of Australians with type 2 DM (T2DM)
are undiagnosed and unaware of their DM status.4
DM affects nearly every organ in the body, causing disability and lifethreatening health problems. This can lead to a substantial economic loss to the
individual, families and the national health-care system. In the Western Paciﬁc
region, Australia has the highest per-person spending on DM5 with an annual direct
cost of AUD 4390.6 One-third of preventable hospital admissions were directly or
indirectly linked to DM, and the economic cost is estimated to be at A$ 14.6 billion
in the year 2010.6
The starting point for living well with T2DM is an early diagnosis. Early identiﬁcation of at-risk individuals can delay or prevent the onset of T2DM with minimal
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Purpose: Until now, little is known as to how well the evidence supporting the link between
periodontal disease and diabetes is incorporated in the dental practice, in Australia. This
study aims to explore Oral health Professionals (OHP) knowledge, attitudes, and practice
(KAP) towards diabetes screening in the dental setting.
Methods: The survey questionnaire consisted of sociodemographic, practice characteristics
and Likert scaled questions categorised in different domains of KAP and one additional
domain as barriers. A Mann–Whitney and Kruskal–Wallis test was performed to determine
differences in the OHP response. To predict if practice behavior was inﬂuenced by knowledge and attitudes, a multiple linear regression was conducted.
Results: A total of 197 respondents were included in the analysis of the results. General
dentists constituted 64.6% of the response. For chairside screening of diabetes, 58% felt it was
essential and 70% felt it was appropriate. More public sector OHP (79%) felt it is important to
conduct chairside screening for T2DM. Patient willingness was identiﬁed as the most important and insurance coverage as the least important (43%) consideration for T2DM screening.
Conclusion: Overall, knowledge, attitude and practice towards DM were positive, but
a signiﬁcant proportion of the OHP felt chairside screening may not be appropriate or
important.
Keywords: diabetes, oral health professional, screening, periodontal disease
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microvascular complications.7–9 The Ely cohort study identiﬁed that screening could bring forward the diagnosis of
T2DM on average by 3.3 years.10 However, the challenges
with early diagnosis are that many individuals with pre-DM
and some with undiagnosed DM are asymptomatic, leading
to late presentation to the health-care provider.
DM is an established risk factor for periodontal disease,
and periodontal disease is one of the leading causes of tooth
loss among adults. Dental patients with poorly controlled
DM experience far greater periodontal problems and poorer
treatment outcomes compared to those who keep their blood
glucose within normal limits.11,12 With this close link
between DM and periodontal disease, the dental practice
offers a good setting for the opportunistic screening of
patients’ medical problems as Oral Health Professionals
(OHPs) are extremely likely to encounter asymptomatic
patients with undiagnosed DM and pre-DM.13–15
A survey among the United States’ (U.S) dentists
identiﬁed that an overwhelming majority (68−85%) were
willing to undertake chairside screening of a medical condition. However, only 56% of the respondents were comfortable drawing blood with a ﬁnger stick for blood
glucose measurement.16 Some of the important barriers
identiﬁed in screening for medical conditions in the dental
setting include lack of training, knowledge, fear of being
judgemental or fear of offending the patient.17–20
Furthermore, Barasch and colleagues in 2009 identiﬁed
that many dental practitioners regarded blood glucose
investigation as outside their scope of practice, and only
a few dental ofﬁces owned and use a glucometer.21
In Australia, little is known about the OHP knowledge,
attitudes and practice (KAP) around identiﬁcation of
patients with diagnosed and undiagnosed DM. To explore
OHPs’ knowledge on DM, referral, and pathway of care,
an understanding of risk factors for DM, opinions about
and perceived barriers to screening is important. As such,
the aim of this study is to determine Victorian OHPs’ 1.
knowledge and opinions on DM and periodontal disease.
2. attitudes and practice behaviours towards T2DM screening in the dental setting.

Materials & Methods
This is a cross-sectional survey of Victorian OHPs. The
study was supported by the eviDent Foundation and the
Victorian Research Network (VicReN) two key practicebased research networks in the dental and the primary care
disciplines, respectively. Ethical approval was obtained
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from the Human Ethics Advisory Group of the
Melbourne Dental School (Ethics ID: 1647537).
A KAP questionnaire was drafted from previous studies in the literature.16,22-24 Further, it was pilot tested with
a convenience representative sample of 40 postgraduate
dental students, teaching staff and those who attended
a workshop at the Melbourne Dental School to check
reliability, clarity, and user-friendliness, before rolling out
to dental practitioners more widely. The response from the
pilot survey was used to determine the Cronbach’s alpha
or internal construct of the scale in measuring the underlying dimension of the knowledge (0.56; 0.81 and 0.81),
attitude (0.87) and practice (0.76;0.88;0.86) domain scales.
The ﬁnal e-questionnaire consisted of 53 items.
Sociodemographic and practice characteristics included
gender, practice location (regional, rural, suburban and
inner-city), dental practice sector (private, public or
others), type of OHP (specialist dentist, general dentist,
dental hygienist, dental therapist and oral health therapist), place of primary dental qualiﬁcation (Australia or
overseas) and years in practice. The remainder of the
questions were Likert scales, categorized into KAP
domain and one additional domain as “barriers” for
incorporating T2DM screening in the dental setting.
The ﬁve-point Likert scales consisted of different ratings
where 1 = “least important” to 5 = “most important” or
“strongly disagree/never” to “strongly agree/always.” In
the four-point Likert scale, the choices were 1 = negligible, 2 = low, 3 = moderate and 4 = signiﬁcant.16,22-24

Population and Sample Size
As of March 2017, there were 5113 registered OHPs in
Victoria, which represents 23% of all the OHPs in
Australia and includes 3921 (76.6%) dentists, 346 (6.7%)
oral health therapists, 218 (4.2%) dental hygienists, and
148 (2.8%) dental therapists. Excluding dental prosthetists,
there were 4633 OHPs in Victoria.25
The sample size for the multiple regression analysis
with two predictor variables and Mann–Whitney test was
conducted using GPower with the alpha set at 0.05 and
power at 0.80. The moderate effect size (f2= 0.15) was
used for the regression analysis.26 A medium effect size
(d = 0.05) and two tails for the Mann–Whitney U-test.26
Based on these assumptions the minimum number of participants required for the analysis was determined to be 68
and 134.
A request was submitted to the Australian Dental
Association-Victoria Branch (ADAVB) and Australian
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Dental and Oral Health Therapists Association
(ADOHTA) to assist with the distribution of the survey
to all the currently registered OHPs in Victoria. The professional association represents approximately 70–80% of
the OHPs in Victoria. The ﬁnal survey was conducted
online using SurveyMonkey platform, www.surveymon
key.com (SurveyMonkey Inc, San Mateo, California,
USA). The SurveyMonkey web link was sent by email to
2722 registered dentists and 176 registered dental hygienists, oral health therapists and dental therapists. In addition, the study was advertised in the ADAVB, and eviDent
Foundation e-News, website and social media to maximise
participation. SurveyMonkey allowed invitations to be
sent and responses to be obtained securely. Data were
collected from May 2017 to the end of February 2018.
A written informed consent was obtained and all the participants were informed that the results of the study were to
be published. No monetary beneﬁts or gifts as incentives
were offered.
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participants with large amounts of missing data. A total
of 197 OHPs were included in the ﬁnal analysis of the
results.
Sociodemographic characteristics of the respondents
are presented in Table 1. Females constituted 60.7% of
the respondents (n = 119). The majority of the OHPs were
private practitioners, and little over half (n = 102) of the
responding OHPs were from a suburban setting, with the
least from a rural location (6.5%). Inner-city or regional
practice accounted for approximately 20% of the
responses. The most frequently observed category of
OHPs was general dentists (65%), while specialist dentists
constituted approximately 10% of the respondents. More
than 95% of the specialist dentists were from the suburban
and inner-city location. The average years in dental practice were 18.90 ± 13.86 (range, 1−51) with approximately
40% having had less than 10 years of work experience.
Almost everyone with 10 years or less (93%) or 40 years
or more (100%) of work experience had obtained their
primary dental qualiﬁcation in Australia.

Statistical Analysis
Descriptive statistics with frequencies and percentages
were used to summarize sociodemographic and dependent
variables. All the ﬁve and four-point Likert scales were
transformed into a three-point Likert scale. This was done
to maintain uniform scores across all the KAP variables
for the purpose of analysis. For the sociodemographic
independent variable with two categories, a Mann–
Whitney U-test was used and a Kruskal–Wallis test for
variables with more than two groups to determine if there
were differences in response to the KAP and barriers
dependent variables.
The transformed three-point Likert response for individual questions was averaged to give a single knowledge
score, an attitude score and a practice behaviour score for
each participant using the compute variable function in
SPSS to form a scale variable. To predict if practice was
inﬂuenced by knowledge and attitudes, a multiple linear
regression was conducted. All the analyses were performed using Statistical Package for the Social Sciences
software (SPSS for Windows, Version 24, Chicago, IL).

DM Related Knowledge Scores

Results

DM Related Attitude Scores

One hundred and seventy-ﬁve OHPs responded to the
e-survey. With the inclusion of the pilot data, the number
of responses was 215. Respondents who did not complete
any answer (n = 6) were excluded from the analysis.
Listwise deletion was used to eliminate a further 12

Tables 1 and 3 present the DM related attitude scores. The
mean attitude score was 2.78 (SD = 0.26) with a range of
1.7 to 3. Around 90% of the OHPs felt patient’s overall
health is essential for better treatment outcomes and
screening for T2DM would offer new opportunities to
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Tables 1 and 2 present the results of the DM related
knowledge scores There was no signiﬁcant difference in
the overall knowledge score with any of the categories
within the sociodemographic variables. Few OHPs indicated that osteoporosis (n=23; 12%) and stroke (n =78;
39.6%) were a signiﬁcant complication of DM compared
to other questions in that scale. The lowest number of
respondents (n = 110; 55.8%) among those who agreed/
strongly agreed to the knowledge question was DM as
a risk factor for “high blood pressure”. Compared to
their Australian peers, overseas-qualiﬁed dentists in
Australia were 20% less likely to agree that the
Aboriginal and Torres Straits Islanders were at increased
risk of DM. Among the knowledge variables, the question
where more number of OHPs neither agreed nor disagreed
was “Patients reporting a glycated haemoglobin level
(HbA1c) of less than 5.7% is indicative of good glycaemic
control” (n = 71; 36%). The mean knowledge score was
2.5 (SD = 0.25) with a range of 1.6 to 3.
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38
12
102
42

145
43
9

Practice location
Regional

Rural

Suburban
Inner city

Practice type
Private

Public

Other, please specify

21

Specialist Dentist

(38)
(57)

(16.7)

(80.3)

(10.6)

(23.7)
(64.6)

(4.5)

(21.7)

(73.2)

(51.5)
(21.2)

(6.1)

(19.2)

(60.6)
(38.9)

%

2.5 ±0.26
2.6 ±0.24

2.5 ±0.27

2.5 ±0.25

2.5 ±0.21

2.5 ±0.30
2.6 ±0.24

2.6 ±0.32

2.6 ±0.29

2.5 ±0.24

2.6 ±0.21
2.5 ±0.27

2.5 ±0.29

2.6 ±0.30

2.6 ±0.23
2.5 ±0.28

Mean ± SD

Knowledge

Abbreviations: U, Mann–Whitney U-test; K, Kruskal Wallis Test.

10 or less
Over 10

75
113

33

Overseas

Work experience in years

159

In Australia

Primary dental qualiﬁcation

47
128

Dental hygienist & therapist
General Dentist

Type of OHP

119
77

n

Female
Male

Gender

Variable

Sociodemographic

U = 4173.0
0.860

0.882

U = 2666.5

K = 1.3
0.52

0.60

K = 1.0

0.97

K = 0.2

U = 5064.0
0.213

p value

Test Value

Table 1 Group Difference of Independent Variable to KAP Variables

2.8 ±0.24
2.7 ±0.28

2.5 ±0.27

2.5 ±0.25

2.6 ±0.33

2.8 ± 0.26
2.7 ±0.26

2.8 ±0.34

2.8 ±0.21

2.7 ±0.28

2.7 ±0.24
2.8 ±0.27

2.6 ±0.37

2.7 ±0.29

2.8 ±0.27
2.7 ±0.27

Mean ± SD

Attitude

U = 4353.50
0.507

0.872

U = 2546.0

K = 1.3
0.52

0.04

K = 6.2

0.43

K = 2.7

U = 5189.0
0.01

p value

Test value

2.3 ±0.47
2.4 ±0.46

2.5 ±0.42

2.4 ±0.47

2.3 ±0.56

2.5 ±0.43
2.4 ±0.47

2.4 ±0.44

2.5 ±0.43

2.3 ±0.48

2.3 ±0.49
2.6 ±0.36

2.57±0.38

2.3 ±0.50

2.4 ±0.43
2.3 ±0.52

Mean ± SD

U = 3634.0
0.300

0.158

U = 2087.0

K = 1.9
0.37

0.05

K = 5.7

0.03

K = 8.4

U = 4672.5
0.41

p value

Test Value

Practice Behaviour

2.3±0.49
2.0±0.26

2.1±0.32

2.1±0.39

2.0±0.27

2.3±0.50
2.0±0.31

2.6±0.50

2.2±0.47

2.1±0.33

2.0±0.37
2.2±0.42

2.3±0.46

2.1±0.31

2.1±0.40
2.1±0.35

Mean ± SD

Barriers
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U = 5079
0.001

0.489

U = 2587.5

K = 25.1
0.001

0.001

K = 14.0

0.04

K = 7.9

U = 4367.5
0.35

p value

Test Value
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Table 2 OHP Response to Knowledge Variables
Knowledge Variable

N

Scale 1

Level of Agreement in n (%)
Strongly Disagree/

Neutral

Clinical, Cosmetic and Investigational Dentistry downloaded from https://www.dovepress.com/ by 3.228.220.31 on 04-Aug-2020
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Disagree
DM may go unrecognized by the patient for many years from

Agree/Strongly

Mean

SD

Agree

197

3(1.5)

4(2)

190(196.4)

2.94

0.28

197

3(1.5)

7(3.6)

187(94.9)

2.93

0.30

194

19(9.6)

35(17.8)

140(71.1)

2.62

0.65

197

1(0.5)

14(7.1)

182(92.4)

2.91

0.29

196

15(7.7)

34(17.3)

147(75)

2.59

0.83

196

5(2.6)

24(12.2)

167(85.2)

2.82

0.44

196

7(3.6)

71(36.2)

118(60.2)

2.56

0.56

N

Risk Factors for Type 2 DM in n (%)
Mean

SD

the actual onset
Early identiﬁcation of “at-risk individuals” can delay or prevent
the onset of the disease, with minimal complications
Treatment of periodontal disease by scaling and root surface
debridement may improve glycaemic control in people with DM
Some ethnic groups such as Aboriginals and Torres Straits
Islanders are at increased risk of DM
Recognizing uncontrolled DM is difﬁcult because patients with
DM respond to periodontal therapy similarly to non–diabetics*
There is good evidence to support the bi-directional link
between periodontal disease and poor glycaemic control(F)
Patients reporting a glycated haemoglobin level (HBA1c) of less
than 5.7% is indicative of good glycaemic control
Scale 2

Strongly Disagree/

Neutral

Disagree

Agree/Strongly
Agree

Genetics

197

11(5.6)

18(9.1)

168(85.3)

2.79

0.52

Periodontitis

195

19(9.7)

51(26.2)

125(64.1)

2.54

0.66

Increasing age

194

17(8.8)

23(11.9)

154(79.4)

2.70

0.62

Physical inactivity

197

3(1.5)

5(2.5)

189(95.9)

2.94

0.28

High blood pressure

197

26(13.2)

61(31)

110(55.8)

2.42

0.71

Increased stress

196

18(9.2)

56(28.6)

122(62.2)

2.53

0.65

Smoking

197

30(15.2)

52(26.4)

115(58.4)

2.43

0.74

Alcohol use

196

17(8.7)

52(26.5)

127(64.8)

2.56

0.64

Systemic inﬂammation

197

4(2)

36(18.3)

157(79.7)

2.77

0.46

Scale 3

N

DM Complication in n (%)
Low

Moderate

Signiﬁcant

Mean

SD

Cardiovascular disease

192

7(3.6)

60(31.3)

125(65.1)

2.61

0.55

Foot ulcers

194

16(8.2)

55(28.4)

123(63.4)

2.55

0.64

Blindness

194

13(6.7)

58(29.9)

123(63.4)

2.56

0.61

Kidney failure

193

12(6.2)

69(35.8)

112(58)

2.51

0.61

Tooth mobility

194

18(9.3)

93(47.9)

83(42.8)

2.33

0.64

Stroke

194

30(15.5)

86(44.3)

78(40.2)

2.24

0.70

Osteoporosis

192

98(51)

71(37.0)

23(12)

1.60

0.69

Note: *Reverse coded.
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Table 3 OHP Response to Attitudes and Beliefs Variables
Attitude and Beliefs of OHP

N

Level of Agreement in n (%)
Strongly
Disagree/

Neutral
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Agree/
Strongly

196

2(1.0)

6(3.0)

190(96.0)

2.94

0.26

196

4(2.0)

19(9.6)

175(88.4)

2.86

0.39

196

5(2.5)

19(9.6)

174(87.9)

2.85

0.42

196

15(7.6)

44(22.2)

139(70.2)

2.62

0.62

196

15(7.6)

69(34.8)

114(57.6)

2.5

0.63

196

9(4.5)

24(12.1)

165(83.3)

2.78

0.50

196

13(6.6)

43(21.7)

142(71.7)

2.65

0.60

196

3(1.5)

27(13.6)

168(84.8)

2.83

0.41

optimal oral health outcomes
Screening patients for DM risk in the dental setting could offer new
opportunities to identify patients with possible undiagnosed DM or
pre-DM
Screening for DM in the dental setting will help patients to understand
the link between uncontrolled DM and poor periodontal health
It is appropriate for OHP to screen patients for DM in the dental
setting
It is important for OHP to perform or conduct chair side screening for
T2DM
Dental Health Professionals feel comfortable providing oral health care
to patients with DM
Patients with undiagnosed type 2 DM/pre-DM may beneﬁt from blood
glucose screening in a dental setting
Periodontal screening and subsequent follow up may facilitate
conversation with medical practitioners when patients seek their care

identify patients with undiagnosed T2DM or at risk of
T2DM. However, fewer felt it is essential (58%) or appropriate (70%) for OHPs to perform or conduct chair side
screening for DM.
Individual attitude item analysis identiﬁed more female
(67%) OHPs agreed or strongly agreed that “It is important for OHPs to perform or conduct chair side screening
for T2DM”. Public sector OHPs (n= 31, 79%) compared
to private practitioners (n = 78, 55%) also responded that
chairside screening for T2DM is important and this difference was statistically signiﬁcant (χ2(2) = 8.03, p = 0.018).
There was a signiﬁcant difference in the overall attitude score by gender, practice type and type of OHP.
Female OHPs had a signiﬁcantly higher DM related
mean attitude score (p = 0.01) compared to the males.
Since the overall test was signiﬁcant for the practice type
and type of OHP, post hoc pairwise multiple comparisons
were performed to examine responses within each category, but no signiﬁcant difference was observed between
the private, public or other practice type. However,
post hoc pairwise multiple comparisons identiﬁed signiﬁcant difference where dental hygienists and therapists
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expressed more positive attitude towards screening compared to specialist dentists.

DM Related Practice Behaviour Scores
Tables 1 and 4 present DM related practice behaviour
scores. The mean practice score was 2.43 (SD = 0.46)
with a range of 1.1 to 3. There was a signiﬁcant difference
in the overall practice behaviour scores and practice location (P = 0.03). Even though the overall test was signiﬁcant, none of the individual pairwise comparisons
identiﬁed signiﬁcant differences within the group.
Individual item analysis of practice variables identiﬁed
approximately 80% or more of the respondents indicated
(very often/always) that they make a detailed inquiry of the
patient’s medical history and provide thorough periodontal
therapies. Around half the responding OHPs cited (very
often/always) that they thoroughly assess their patients’
DM risk or adjust the frequency of dental visits based on
DM risk. Around 65% indicated their willingness to collaborate more with physicians and nurses to improve patient
care behaviour. Only 29% responded (as very often/always)
that their staffs’ knowledge about DM was up-to-date.
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Table 4 Frequency Table for Practice Behaviour Variable
Practice

N

Level of Agreement in n (%)
Never/

Sometimes
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Rarely

Mean

SD

Often/Very
Often

I ask detailed follow-up questions to “Yes” answers on the medical history form

196

–

27(13.6)

171(86.4)

2.86

0.34

I thoroughly assess my patients for DM risk factors as this may have important

196

37(18.7)

71(35.9)

90(45.5)

2.26

0.75

I adjust the frequency of dental visits as needed for patients with DM

196

28(14.1)

65(32.8)

105(53.0)

2.38

0.72

I provide thorough periodontal therapies to my patients (scaling and root surface

196

11(5.6)

29(14.6)

158(79.8)

2.74

0.55

196

11(5.6)

56(28.3)

131(66.2)

2.60

0.59

My dental staff’s knowledge about DM is up-to-date

196

53(26.8)

90(45.5)

55(27.8)

2.01

0.74

OHP enquiring patients about regimens to control blood glucose

N

Never/

Sometimes

Often/very

Mean

SD

implications for their oral health

debridement, etc.)
I am interested in collaborating more with physicians and nurses to improve the
coordination of care for my patients

Rarely

often

Diet control

196

30(15.2)

64(32.3)

104(52.5)

2.37

0.73

Insulin control

196

35(17.7)

60(30.3)

103(52.0)

2.34

0.76

Self-monitoring of glucose levels

196

37(18.7)

70(35.4)

91(46.0)

2.27

0.75

Medication control

196

24(12.1)

60(30.3)

114(57.6)

2.45

0.70

Patients perceived level of glycaemic control

196

50(25.3)

60(30.3)

88(44.4)

2.19

0.81

Important Consideration for
Implementing T2DM Screening
Tables 1 and 5 present the potential barriers to implement
T2DM screening in the dental setting. The mean barriers
score was 2.1 (SD = 0.38) with a range of 1 to 3.
Signiﬁcant differences were observed within categories
of location, type of practice, OHPs and work experience.
However, pairwise comparison failed to identify that this
difference existed within the categories of practice location. Overall, OHPs with more than 10 years of work
experience rated as of lower importance, patient willingness, legal liability, time and insurance coverage for implementing T2DM screening. Pairwise comparison of the
type of practice and OHPs identiﬁed signiﬁcant differences in the response of dental hygienists, dental therapists
and general dentists and between private practitioners and
others. Individual item analysis identiﬁed patient willingness as the most important consideration (mean = 2.3),
insurance coverage the least important (mean = 1.9) and
no signiﬁcant difference within groups was observed.
Table 6 summarizes the results of the regression model.
Results of the linear regression analysis were signiﬁcant,
F (2184) = 12.87, p < 0.001, R2 = 0.12, indicating that
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approximately 12% of the variance in practice behavior
was explainable by knowledge and attitude values.
Knowledge and attitude signiﬁcantly predict practice behavior, B = 0.33, t(184) = 2.38, p = 0.018; B = 0.42, t(184) =
3.28, p = 0.001. This indicates that on average a one-unit
increase in knowledge will increase the practice behavior
score by 0.33 units and further a unit increase of attitude
will increase the value of practice behavior by 0.42 units.

Discussion
To our knowledge, this study is the ﬁrst to examine
Victorian OHPs’ knowledge on DM attitudes towards
screening and management of patients with DM. The
results of this study show that around 86% of the OHPs
had adequate knowledge of DM. There was very little
difference in the average knowledge scores among the
different type of OHPs or those with less or more than
10 years of work experience with a mean correct answer of
17 out of 22 questions.
Among the knowledge variable, only 12% of the OHPs
identiﬁed osteoporosis as a signiﬁcant complication of
DM. This may be due to the fact that evidence relating
T2DM and Bone Mineral Density (BMD) is inconsistent
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Table 5 Level of Importance OHP Foresee for Incorporating DM Screening
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N

Not Important

Not Sure

Important

Mean

SD

Patient willingness

179

47 (26.3)

15 (8.4)

117 (65.4)

2.39

0.87

Legal liability
Cost

179
178

52 (29.1)
59 (33.1)

26 (14.5)
49 (27.5)

101 (56.4)
70 (39.3)

2.27
2.06

0.88
0.85

Time

178

56 (31.5)

52 (29.2)

70 (39.3)

2.07

0.84

Insurance coverage

186

80 (43)

27 (14.5)

79 (42.5)

1.99

0.92

Table 6 Level of Importance OHP Foresee Incorporating DM
Screening
P value

β

t

p

Variable

B

SE (95% CI)

(Constant)

0.41

0.40 (−0.38–1.21)

0.308

0.00

1.02

0.308

Knowledge

0.33

0.14 (0.06–0.60)

0.018

0.18

2.38

0.018

Attitude

0.42

0.13 (0.17, 0.67)

0.001

0.24

3.28

0.001

and equivocal.27–32 Having said that, several studies have
demonstrated higher incidence of fracture among T2DM
being linked to glycaemic control, retinopathy, peripheral
neuralgia and stroke, thus increasing the risk of fall.33–36
When we compared our results with a similar survey
on U.S general dentists24 and dental hygienists37 on
selected (DM risk factors) knowledge items with the
same wording, we observed Victorian OHPs with 7–8%
higher knowledge scores. However, the number of survey
respondents in our study was small and may not be representative of the entire Victorian OHPs. As such, results
need to be interpreted with caution.
The overall attitude of OHPs towards screening for
T2DM appears positive, with an average 93% agreement.
The results were encouraging as the willingness to address
this important issue seems to exist. Although 70% of the
OHPs acknowledged that it is appropriate to screen
patients for T2DM in the dental setting, only 58% felt it
is important to perform chairside screening for T2DM.
Among the respondents, twice as many (77%) dental
hygienists and therapists felt it is essential to perform
chairside screening compared to specialist dentists. This
difference in opinion may be due to the fact that a quarter
of the specialist dentists were Orthodontists and
Paedodontists who would primarily treat children and
young adults. Having said that, it is not easy to ascertain
plausible reasons for the difference in opinion when the
responding specialist dentist, dental hygienist and dental
therapist number in this survey is small.
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When we compared our ﬁndings (Figure 1) against the
ﬁrst nationwide survey of U.S dental professionals,16,38
Victorian OHPs exhibited 18.6% and 11.8% lower importance to chairside screening of T2DM. However, when
compared against the New Zealand dentists,39 Victorian
dentists expressed 28% higher importance to chairside
screening of T2DM. The reduced willingness among the
New Zealand dentists may be due to the wording “ﬁnger
stick test” used in the survey.39 Again, the results need to
be interpreted with caution because of the disproportionate
participant numbers in all these studies.
Knowledge, attitudes and beliefs are strong predictors
of intentions and behaviour.40–42 Studies among a variety
of health-care providers, including dentists, show clear
evidence of psychological theory translating into
practice.16,41-43 Our analysis identiﬁed that knowledge
and attitudes signiﬁcantly predicted practice behaviour.
OHPs acknowledged that only 29% of their staff knowledge on DM was up-to-date. With a signiﬁcant number of
patients with DM accessing oral health services, the need
for updating staff knowledge with formal training is
important. This will help improve their conﬁdence, effectiveness in patient management by asking the right questions and improving on the referral process for medical
attention.
Diabetes Australia, in partnership with the International
Diabetes Federation (IDF) provides a free online course on
DM for health professionals with a certiﬁcate on completion
of the training module.44 Findings from this study will help to
inform OHPs of the need to discuss risk factors for DM if we
expect to see any change in the disease level or associated
complication of this prevalent yet preventable condition.
OHPs can also play an important role in creating awareness
about DM amongst patients, and promoting healthy lifestyles, attitudes and habits by enhancing patients’ understanding of the potential oral health consequences
associated with their behaviours.
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Knowledge of DM risk factors
72.0%

70.5%

88.8%
76.6%

77.0%
58%

64.3%
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Attitude towards the importance of
chairside screening for T2DM

63.7%
30%

Dentist

Dental Hygienist/Therapist

United States

Australia

United States
Dentist

Australia

New Zealand

Dental Hygienist/Therapist

Figure 1 Comparison of OHP Knowledge and attitude with other countries.

The survey identiﬁed patient willingness as the most
important consideration among the OHPs for implementing
T2DM screening in the dental setting. A study conducted in
Thailand identiﬁed 80–85% of the dental patients in university, hospital, and private clinics were willing to be screened
for T2DM in the dental setting.45 However, patient compliance for physician referral was identiﬁed a signiﬁcant concern in a study conducted in the US46 with only 21.5% of the
dental patients from private dental clinics following up with
their physician despite an HbA1c value of 5.7 or more and
being informed prior of the possibility of being referred to
the physician. The reasons for non-adherence are not clear
but resistance to comply is a signiﬁcant barrier and strategies
to overcome this need to be explored. The author further
recommended a formal contract with the patient to follow up
with referral or involve more OHPs to monitor the entire
process with the referral and follow-up.46 Such concerns
need to be explored and addressed to establish and streamline this extended service in the dental setting. It is important
for OHPs to appreciate the value, willingness to screen and
patient compliance.
Australians generally have favourable dental visiting
patterns, and dental practice visits offer a largely untapped
opportunity for DM screening. Most patients visit their
OHPs when they perceive themselves as not unhealthy,
but visit the physician only when they are sick.47 Such
ﬁndings give OHPs an opportunity to screen asymptomatic
patients with underlying medical conditions in the dental
setting. By stretching the number of contact points
between health-care providers and individuals seeking
care, there is plenty of opportunity for early detection of
asymptomatic individuals at risk of T2DM. Shared responsibility for early identiﬁcation will also lessen some of the
load imposed on the medical community. Routine oral
health screenings can be extended to systematically screen
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for particular diseases, such as DM.48 Several studies have
shown that health professionals from different specialities
have contributed in the identiﬁcation of DM.46,49-51

Conclusion
Overall, knowledge, attitude and practice towards DM was
positive. There is increasing interest towards medical screening in the dental setting, but a signiﬁcant proportion of the
OHPs felt chairside screening may not be appropriate or
important. To implement T2DM screening in the dental setting, it is important for OHPs to appreciate the value, willingness to screen and compliance of the patient. Currently,
there are no evidence-based guidelines for medical screening
from the state dental regulating bodies in Australia. As such,
a positional statement is vital in motivating OHP and determine the scope of medical screening in the dental setting.
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