Research
The Frequency of Dietary Advice Provision in a Dental
Hygiene Clinic: A Retrospective Cross-Sectional Study
Melanie J. Hayes, BOH, BHSc(Hons), PhD; Johanna Franki, BOH, BHSc(Hons); Jane A.
Taylor, BDS, BScDent (Hons), MScDent, PhD
Abstract
Purpose: The aim of this retrospective, cross-sectional study was to assess the frequency of dietary
advice provision by dental hygiene students.
Methods: Data was obtained from clinical records of third-year Bachelor of Oral Health students at the
University of Newcastle. Frequency of dietary advice was recorded by students over a 12-month period.
The study investigated associations between demographics, treatment provided and frequency of dietary
advice.
Results: The results indicated dietary advice was provided infrequently by dental hygiene students,
with only 6.48% of all patients seen during the 12-month period receiving dietary advice. A statistically
significant correlation was observed between dietary advice and age, with children under the age of 18
being 2.5 times more likely than adults to receive dietary advice. Additionally, patients who received
oral hygiene instruction were 2.5 times as likely to receive dietary advice. Strong correlations were also
observed between topical and concentrated fluoride application and dietary advice.
Conclusion: The findings indicate dietary advice is provided infrequently by dental hygiene students.
Further research is required to strengthen the findings and to investigate barriers to dietary advice provision, as well as perceptions of dental practitioners regarding dietary advice.
Keywords: dental hygienist, dietary advice, students
This study supports the NDHRA priority area, Clinical Dental Hygiene Care: Investigate how dental
hygienists use emerging science to reduce risk in susceptible patients (risk reduction strategies).

Introduction
The close relationship between diet and oral
health is well-established, with a wealth of information demonstrating the impact that diet has on
dental diseases, in particular dental caries and erosion.1-3 Dental caries occurs when bacteria in the
oral cavity metabolize fermentable carbohydrates
and organic acids are produced, causing demineralization of hard tooth structure.1 This process
depends on the presence of fermentable carbohydrates, thus being directly associated with diet.
While dental caries incidence in Australia has decreased significantly over the last 30 years, this
trend seems to have reached a plateau, and the
caries incidence in many population subgroups remains unacceptably high.4 Early Childhood Caries
(ECC) is particularly concerning as it is characterized by severe, rampant caries in the teeth of
young children and is closely associated with infant feeding practices.5 Dental erosion is the loss
of hard tooth structure due to acid destruction, the
most common cause being dietary acids.1 Dental
erosion appears to be a growing issue and it has
been hypothesized that this rise in prevalence is
due to an increased consumption of acidic drinks.6
As well as contributing to the development of oral
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health problems, diet also has a direct effect on
general health. Poor diet has been shown to contribute to systemic health problems such as obesity, diabetes and cardiovascular disease.7 With an
increasing body of evidence linking oral health to
general health the issue of diet and oral health is a
major concern for dental professionals and should
become a major focus in the treatment of patients.8
Watt et al suggest that dietary advice is likely to
be more effective if a team approach is adopted.9
Dental hygienists traditionally have a preventive
role in the dental team and may be ideally suited to
providing dietary advice. While dentists often face
time constraints, dental hygienists commonly see
patients for longer appointments on a somewhat
regular basis, which puts them in an ideal position
to assess patients’ dietary habits and to provide
appropriate advice.10 A recent study examining
the attitudes of dental hygienists in North Carolina established that 95% of respondents believed
that dental hygienists should play a role in helping
patients make dietary changes.11 Interestingly, a
study investigating the self-reported dietary counselling practices of Oregon dental hygienists obDental Hygiene

Vol. 90 • No. 1 • February 2016

served that only 53% of dental hygienists provided
any dietary advice to patients.10 These results were
reiterated by a more recent survey of Maryland
dental hygienists which established that nutritional
counselling was only provided by 65% of respondents in the prevention of ECC.12 These results are
concerning, considering the crucial role that diet
plays in the development of ECC.13 It appears that
while the majority of dental hygienists agree that
they should have a role in providing dietary education it is implemented infrequently in practice.
Despite the belief that they should be providing
dietary advice, the infrequent provision of dietary
advice by dental hygienists leads to the speculation that barriers exist to dietary advice provision.
Research demonstrates that there is a correlation between the perceived extent of training and
dental hygienists’ confidence in providing dietary
advice.10,11 Therefore, it would be valuable to review the content and application of dental hygiene
curricula to ensure that dental hygienists are adequately trained and experienced in dietary counselling. Barriers to the provision of dietary advice
identified by dental hygienists include minimal observed financial gain, dietary advice not fitting into
routine patient scheduling and lack of financial reimbursements from health insurance companies.10
In addition to practice barriers, patient factors may
also limit the frequency with which dietary advice
is provided. Sarmadi et al reported that girls received dietary advice slightly more frequently than
boys; however, this relationship was not significant.14 Minimal research has examined whether
provision of dietary advice by dental hygienists is
influenced by different patient factors such as age
and gender.
A recent Cochrane Review which investigated the
effectiveness of one-to-one dietary interventions
found that a significant change in dietary behavior
was observed in participants in 4 of the 5 studies
reviewed.15 However, due to the limited research
available, strong evidence is lacking. While the Cochrane review provides a useful overview of the
effectiveness of dietary interventions, the question
of frequency of dietary advice provision by dental
hygienists seems to be a somewhat overlooked issue.
Dental hygiene students are a useful group to
research as they are a group who are closely supervised by clinical faculty and are required to
follow strict guidelines about the treatment they
provide. It can be assumed dental hygiene students’ treatment follows the current body of research and, therefore, that students frequently
incorporate dietary advice into their practices. In
Australia, where this study was conducted, the
Australian Dental Council requires newly graduVol. 90 • No. 1 • February 2016
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ated dental hygienists to be able to “identify the
impact of environmental and lifestyle factors and
the determinants of health on oral health and implement strategies to positively influence these interactions” as per the Professional Attributes and
Competencies.16 Thus, the aim of this study was
to assess the frequency of dietary advice provision
by dental hygiene students and to investigate factors influencing the frequency that dietary advice
is provided.

Methods

and

Materials

Study Design
This study used a retrospective cross-sectional
design to examine the frequency that dietary advice was provided by students in their third year
of a Bachelor of Oral Health at the University of
Newcastle. In addition, the study also examined
whether different patient factors were associated
with the frequency of dietary advice provision. Ethics approval was obtained from the University of
Newcastle Ethics Committee in 2013.
Setting
Individuals wishing to register as a dental hygienist in Australia must complete a 3-year Bachelor of Oral Health degree or 2-year Advance Diploma. The Oral Health program at the University
of Newcastle is based at the Ourimbah campus on
the New South Wales (NSW) Central Coast and involves an integration of oral health sciences and
clinical placements, with a focus on population
health.
Participants
Participants included in the study were all third
year Bachelor of Oral Health students who were
currently enrolled at the Ourimbah campus of the
University of Newcastle, as well as all patients seen
by this cohort at the University clinic in 2012. No
exclusion criteria were applied to the selection of
students or patients to reduce selection bias.
Within the curriculum, all participants had completed sessions on diet and nutrition, and its impact on oral health, and were encouraged during
clinical sessions to explore the role of diet and oral
disease with their patients. All data was de-identified by a third party, with patient names, times
and identifiable details removed from the extracted
data before analysis. As the data was de-identified
no information about any of the participants or patients was accessible and therefore, no participants
were identifiable in the results. Students were not
advantaged or disadvantaged by the study, as they
Dental Hygiene
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were not identifiable in the data and were not directly involved in the study.

Frequency

Percentage

Female

722

60.72

Male

467

39.28

Under 18

162

13.62

18 to 65

723

60.81

Over 65

304

25.57

Gender

Data Collection
The study used de-identified data retrieved from
Dental4Windows, an electronic dental program
used in the university dental clinic. Dental4Windows is a popular dental program which allows
dental practitioners to enter clinical notes, item
numbers and make appointment bookings for patients. This study was interested in examining the
age and gender of patients, and the treatment they
received on each visit to the clinic.
The dependent variable was the frequency of the
use of the item number 131 (representing dietary
advice, where at least 15 minutes of dietary advice
is provided). This was measured by assessing how
frequently the item number was entered into Dental4Windows by third year dental hygiene students
over the study period. Dental item numbers are
used in Australia as a uniform system of recording
services provided by dental practitioners and are
utilised by private health insurance companies, as
well as Medicare, to allow efficient processing of
dental claims.
The independent variables measured included
other services provided at that appointment (in
the form of item numbers), as well as the age and
gender of patients. The reason for recording these
variables is to get an understanding of which, if
any, patient factors influenced whether or not different patients receive dietary advice and how frequently.
Data Analysis
Data analysis was completed using the statistics
program STATA® version 12 (Statcorp, Chicago,
Ill). Frequencies were displayed as percentages.
More complex analysis of data was completed using
regression analysis. Regression analysis was used
to describe the relationship between dietary advice and variables including age, gender and other
treatment provided; logistic regression allows the
dependant variable to be defined and correlating
predictions to be made.17

Results
Patient Demographics
Data was extracted from Dental4Windows in August, 2013. The data comprised information about
all patients seen by third year Oral Health students
during 2012. The extracted data consisted of deidentified patient information, including year-ofbirth, gender and treatment provided, in the form of
14
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Age

item numbers. A total of 1,189 patients were seen
by third year oral health students over the 12-month
study period. Of these, 722 patients were female and
467 were male. Table I describes the gender distribution of patients seen over the 12-month study period. The ages of patients seen were categorized into
3 age ranges; less than 18 years old, 18 to 65 years
old and greater than 65 years old (Table I). The largest proportion of patients seen during the 12 months
were adults aged 18 to 65 (n=723, 60.81%). Approximately one-quarter of patients who attended
the university clinic were aged over 65 (n=304,
25.57%). Patients seen least frequently were children or adolescents under the age of 18 (n=162,
13.62%).
Treatments Provided to Patients
The treatment provided most often by dental hygiene students was oral hygiene instruction (n=754,
63.41%), with the least frequent treatment provided being saliva testing (n=11, 0.93%). Dietary
advice was provided to 77 patients, only 6.48% of
all patient appointments. Comparably, oral hygiene
instruction was provided to almost 10 times as many
patients (n=754, 63.41%). The frequency of each
of the treatments provided by third year oral health
students over the 12 months is listed in Table II.
Statistical Correlations
Logistic regression analysis was used to determine if statistically significant correlations existed
between dietary advice and other treatment provided at the same appointment. There was a statistically significant link between dietary advice and oral
hygiene instruction, with patients who received oral
hygiene instruction 2.5 times as likely to also receive
dietary advice at that appointment (OR:2.51, 95%CI
1.41 to 4.47, p<0.003). Patients who received prophylaxis were also more likely to receive dietary advice than those who did not (OR: 3.16, 95%CI 1.85
to 5.40, p<0.001). Topical fluoride application (gel)
significantly increased the likelihood for a patient to
receive dietary advice. Patients who received topical
fluoride were 7.8 times as likely to receive dietary
Dental Hygiene

Vol. 90 • No. 1 • February 2016

advice (OR: 7.80, 95%CI 4.39 to 13.86, p<0.001). A
correlation was also found between concentrated fluoride application (varnish) and dietary advice (OR:
2.59, 95%CI 1.23 to 5.47, p<0.013), however this
correlation was not as strong. Alternatively, no statistically significant correlations were found between
dietary advice and debridement or periodontal charting. Table III reports statistical correlations between
dietary advice and other treatment provided.
Logistic regression analysis was also carried out to
examine possible correlations between dietary advice and age or gender of patients. The data demonstrated patients under the age of 18 were more
likely to receive dietary advice than adult patients.
Patients less than 18 years old were more than 2.5
times as likely to receive dietary advice. No statistically significant correlations were discovered between dietary advice and gender.

Discussion
This study examined the frequency that dietary
advice was provided by dental hygiene students to
patients seen over a 12-month period. The results
demonstrated that dietary advice is provided infrequently by dental hygiene students. These results
are consistent with the findings of McKinney et al,
indicating that dietary advice may be overlooked by
a wide range of dental professionals.18
The findings from the present study have demonstrated dietary advice was only provided to 6.48% of
patients. These results are quite concerning and may
indicate a need to review dental hygiene curricula.
Comparably, 52% of dental hygienists in Oregon reported providing dietary advice in their practices,
however, over half of those surveyed provide dietary
advice to fewer than 10% of patients.10 The low proportion of patients receiving dietary advice could be
attributed to barriers such as time constraints or limited training and/or practical experience in providing
dietary advice.19 Given the results from the present
study, it may be necessary for further research to be
carried out to examine barriers to providing dietary
advice. Future research may also be required to examine the content and application of dietary advice
training for dental students.
A statistically significant correlation was observed
between dietary advice and age, with children less
than 18 years of age being 2.5 times as likely as older patients to receive dietary advice. These findings
may be attributed to current policies and guidelines
on appropriate feeding practices for children, indicating a view that children are in greater need of dietary
advice than adults.20
A number of close associations were discovered
between dietary advice and other treatment providVol. 90 • No. 1 • February 2016
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Table II: Frequency of Treatments Provided
During Patient Visits Over 12 Months
Treatment

Frequency Percentage

Comprehensive Examination

386

32.46

Periodic Examination

188

15.81

Limited Examination

114

9.59

Radiograph

119

10.01

OPG

118

9.92

11

0.93

Plaque Disclosing

475

39.95

Prophylaxis

139

11.69

Debridement First Visit

385

32.38

Debridement Second Visit

235

19.76

Topical Fluoride Application

72

6.06

Concentrated Fluoride Application

63

5.30

Dietary Advice Provision

77

6.48

Oral Hygiene Instruction

754

63.41

41

3.45

Periodontal Charting

286

24.05

Subgingival Debridement

130

10.93

47

3.95

Saliva Testing

Smoking Cessation Advice

Photographs

Table III: Statistical Correlations Between Dietary Advice and Other Treatment Provided
Description

Odds
p-value
Ratio

95% CI

Prophylaxis

3.16 <0.001

1.85 to 5.40

Topical fluoride
application (gel, foam)

7.80 <0.001 4.39 to 13.86

Concentrated fluoride
application (varnish)

2.59 <0.013

1.23 to 5.47

Oral hygiene instruction 2.51 <0.003

1.41 to 4.47

Age (under 18 years)

1.24 to 5.55

2.62 <0.012

ed to patients. Patients who received oral hygiene
instruction were 2.5 times as likely to also receive
dietary advice, indicating that oral hygiene instruction is often provided in conjunction with dietary advice. The authors hypothesize that dental hygiene
students may provide both dietary advice and oral
hygiene instruction to patients they identify as highcaries-risk patients. Similarly correlations were observed between topical and concentrated fluoride
application (varnish) and dietary advice provision,
again indicating a possibility that patients identified as being at a greater risk of developing caries
are deemed to require dietary advice. Interestingly,
provision of prophylaxis was also positively associated with dietary advice, with patients who received
prophylaxis more than 3 times as likely to receive
Dental Hygiene
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dietary advice during the same appointment. It may
be that prophylaxis is provided more frequently to
children, explaining the association with dietary advice. No correlations were present between dietary
advice and debridement or periodontal charting.
Given that hygiene students see patients for
lengthy appointments, and are supervised and supported by clinical faculty, it was surprising that they
were not providing dietary advice more regularly. It
is important for dental professionals to recognize the
importance of dietary advice, not only for its role in
oral health, but also for prevention of diet-related
systemic diseases such as diabetes and heart disease. Dental hygienists typically see patients quite
frequently for somewhat long appointments, arguably making them ideally suited to counsel patients
about the link between diet and disease.
Most studies examining the frequency of dietary
advice provision obtain data from self-reporting of
dental practitioners.10,21 One disadvantage of using
self-reporting is that dental practitioners are essentially required to estimate their dietary advice practices, potentially causing the results to be affected
by over-reporting. Therefore, it is likely that studies
relying on self-reporting do not accurately reflect the
true dietary advice practices of dental professionals.
This study used data taken directly from clinical records; thus, having the potential to be much more
accurate.
Diet-related oral health problems such as dental
erosion and dental caries pose a significant challenge
to oral health care professionals. Dietary advice appears to be a valuable strategy in influencing eating and drinking habits, in turn having the potential
to prevent or manage dental caries and erosion.22
Dental hygienists may be ideally suited to providing
dietary advice to patients as part of their preventive
role and therefore present an interesting area for
research. Dental hygiene students offer a valuable
insight into the practices of dental practitioners and
educators should consider whether students receive
adequate training in dietary advice. These results
suggest dietary advice may be overlooked or possibly under-valued as a component of the preventive
oral care regime. Further research may be useful to
investigate barriers to dietary advice provision, as
well as the perceived importance of dietary advice to
dental practitioners.
It is important to recognize limitations to the present study. The conditions for entering the item number 131 specify that at least 15 minutes of dietary
advice are to be provided. It is possible that students
may have provided dietary advice which lasted less
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than 15 minutes and was, therefore, not recorded in
the clinical records. This would influence the results
of the study, potentially leading to under-reporting
of dietary advice. In future studies, it may be valuable to produce a “dummy” item number for dietary
advice provision of less than 15 minutes. Further,
information on the caries risk for each patient was
not available when extracting the data; it would have
been interesting to determine if correlations exist between caries risk and the provision of dietary advice.
As the study sample consisted of dental hygiene students at one university in Australia the findings may
have limited generalizability. However, the study has
provided useful data to help us understand the practices of dental hygiene students in NSW, Australia.
Further research is required to examine the dietary
advice practices of a wide range of dental practitioners. As the study used a retrospective design the
data was reliant on accurate record keeping. However, as the clinical records were recorded at the
time of the appointment and students are required
to enter the item numbers corresponding with treatments provided, the records appear to be accurate
and reliable.

Conclusion
In summary, the findings from the present study
have demonstrated that dental hygiene students in
NSW, Australia provide dietary advice very infrequently to patients. These results are important, as
diet is a key risk factor for many oral diseases, yet it
appears that dietary advice is an overlooked component of the preventive oral health care practices of
dental hygiene students. The research also demonstrates that there is a relationship between patient
age and students deciding whether or not to provide
dietary advice to patients. These results strongly
suggest the need for a review of dental curricula to
ensure that dietary advice is a major component of
the preventive services offered by dental hygienists.
Recommendations for further research include identifying barriers to dietary advice provision, perceptions of dental practitioners and students in regard
to dietary advice and further research examining the
frequency of dietary advice provision by dental practitioners in a range of different settings and its association with caries risk.
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