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Abstract  

 

Background: Dental practitioners agree that dietary counselling is essential for caries 

prevention, however they provide advice infrequently due to a lack of confidence and 

competence. This study aimed to improve practices through an online training module exploring 

the use of a brief counselling method, and a diet assessment of caries risk form.  

Methods: Dental practitioners (N = 41) completed a survey on current practices and confidence 

in providing dietary advice, followed by an online training module. Ten practitioners were 

involved in recruiting patients, eliciting a diet assessment of caries risk, and using brief 

counselling techniques with these patients. Patients were followed up at six-months for a risk 

assessment review. Dental practitioners also completed a six-month follow-up survey exploring 

changes in confidence and perceived barriers.  

Results: Dental hygienists’ confidence improved significantly following the intervention (p < 

0.025). Patients showed significant reduction in high-risk behaviour pertaining to quantity and 

timing of sugar intake, and significant trends in improvement of behaviors relating to frequency, 

exposure time, and drinking style (p < 0.05).  

Conclusions: It appears that a simple online learning module can improve hygienists’ confidence 

in dietary advice provision, and have a positive impact on patient behaviour change, within a 

relatively short time-frame.  

 

Keywords: diet, nutrition, dental caries, prevention, behaviour change 

 

Introduction 

 

Increased consumption of free sugars is recognised as a risk factor for many chronic health 

problems. Free sugars refers to monosaccharides (such as glucose, fructose) and 

disaccharides (such as sucrose or table sugar) added to many foods and drinks by the 
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manufacturer or consumer, and sugars naturally present in honey, syrups, and fruit juice.1 The 

WHO strongly recommends that free sugars should comprise less than 10% of our daily total 

energy intake, as evidence suggests that adhering to this restriction may significantly reduce 

one’s risk of obesity and dental caries.2 

 

Despite being preventable, dental caries is still one of the most common diseases amongst the 

population.3 A report on the health of Australians during 2010 revealed that half of all twelve 

year-olds had experienced dental caries in their permanent teeth (as per the decayed missing 

filled tooth index, based on the World Health Organisation protocol),4 while almost a third of 

adults aged 25-44 had untreated caries.5 Dental caries is caused by the demineralisation of 

hard tooth structure and occurs when bacteria metabolise ingested sugars, causing organic 

acids to be produced.6 The organic acids create a drop in plaque pH, causing calcium to be lost 

from the tooth surface and subsequent demineralisation to occur.6 Dental caries is, therefore, 

directly related to diet, as it is dependent on the presence of sugars. Given this influence, it 

seems logical that dental practitioners should be providing dietary advice to their patients.  

 

In Australia, caries experience of 6-year-old and 12-year-old children has increased since the 

mid to late 1990s.7 It appears that children in modern society have unparalleled access to 

affordable sugary drinks, which is changing the patterns of fluid intake; a recent review has 

identified that soft drink consumption has more than doubled among Australians in the last 50 

years.8 Australian children are regularly consuming sugary drinks, with 30.5% drinking soft drink 

and 18.8% drinking cordial in the previous 24 hours, by parental estimates.9 Numerous studies 

have demonstrated significant associations between sugary drink intake and caries 

experience.6, 10-11 Sugary drinks such as soft drinks are nutrient-poor, contain high amounts of 

sugar, acids, and caffeine, and are classed as an ‘extra food’ to be consumed only in limited 

amounts.13 It is not only the quantity of sugary drinks that are being consumed, but the method 

with which they are being consumed- sipping or snacking throughout the day is not allowing the 

pH of dental plaque to return to its resting state, creating an environment whereby saliva cannot 

play its role in neutralising acids or remineralisation. Sugar taxes are being introduced in a 

number of nations including Mexico and the UK, in an attempt to decrease sales leading to 

reduced consumption;14,15 however health professionals could use simple preventive measures 

to tackle this problem.  
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A recent literature review has revealed that very few dental practitioners provide nutritional 

counselling on a regular basis and that when dietary advice is provided it is often limited.16 

Studies indicate that many dental practitioners feel that nutritional counselling is a valuable 

service,17,18 however many feel they have not had sufficient training to perform this task. When 

nutritional counselling is provided, it appears to be brief and nonspecific, with diet intake records 

or diet analysis rarely used.18,19 Dietary assessment is important because it guides dental 

professionals when providing nutritional counselling, allowing them to tailor their oral health 

advice to suit different patients.20 The World Health Organisation has identified the need for 

evaluation of behavioural change models related specifically to sugary drink intake, such as 

nutritional counselling approaches.2 However, a disparity between evidence-based practice and 

clinical application21 still exists, with a recent study determining that only a quarter of dental 

practitioner’s use caries risk assessments routinely, and only 21% of patients received diet 

counselling.22 

 

Dental practitioners are ideally placed to offer evidence-based advice promoting healthy 

behaviour.  A simple approach to nutritional counselling has been suggested by Eaton and 

colleagues23 using the 5A’s approach. Practitioners address the agenda, assess the patient’s 

diet, advise the patient, and assist in preparing goals and arranging frequent follow up. Further, 

a chairside diet assessment form in relation to caries risk has been developed by Marshall,24 

which is a short and simple tool that can be used during the second “A” of the 5A’s approach to 

assess patients’ dietary behaviours. With appropriate education and training, these methods 

could be easily implemented in clinical practice and provide patients with valuable information 

that is otherwise not accessible.  

 

Almost 9 in 10 (88%) Australians in 2010 reported that their last dental visit was to a private 

dental practice, compared with about 1 in 20 to a public dental service (6%) and a school dental 

service (5%).5 These statistics reveal that the majority of community members are accessing 

dental care through private practices, and therefore they are the ideal setting to research 

clinically relevant preventive practices among communities. The aim of this study was to 

improve dietary analysis and nutritional counselling for caries prevention in dental practice. Our 

objectives were to: 

 Identify the frequency, perceived barriers and confidence with giving dietary advice 

among dental practitioners; 

 Measure satisfaction with an online training module on dietary analysis and counselling;  
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 Measure whether the frequency, perceived barriers and confidence with giving dietary 

advice changed following training; and 

 Measure whether a simple dietary risk assessment and counselling method could 

improve the dietary behaviours of dental patients.  

 

Methods 

 

This project was conducted as a prospective cohort study and was approved by a University of 

Melbourne Human Ethics Advisory Group (Approval no: 1443580) in 2015. The study was 

conducted in two phases: (1) completion of the online training module and (2) implementation of 

diet risk assessment and counselling in practice. Phase 1 was conducted through the eviDent 

Foundation, which facilitates dental practice based research. 

 

Full members of the Dental Hygienists Association of Australia Ltd (DHAA) and Australian 

Dental Association Victoria Branch (ADAVB) were recruited to participate in this study; they 

were contacted by the DHAA and ADAVB via email with a brief synopsis of the project, and 

were invited to email the researcher if interested in participating. Members of these 

organisations include Dental Hygienists and Oral Health Therapists, and Dentists, respectively.  

 

One of the researchers replied to any interested members with a Plain Language Statement 

outlining the project, what was involved and the benefits and risks. They were prompted to 

complete an online survey exploring their attitudes and perceived barriers to providing dietary 

advice or nutritional counselling in practice. This survey included five questions collecting basic 

demographic information, and nine questions exploring frequency, barriers and confidence in 

providing dietary advice.  

 

Online training module 

Following completion of the baseline survey, the participants completed an online learning 

module on “Dietary analysis and nutritional counselling in the dental practice”. This module was 

developed by one of the researchers (MH), and pilot tested by a small group of dental 

academics prior to implementation. The SmartSparrow25 adaptive e-learning platform was used 

to deliver the online learning module. The module firstly explored the role of diet in dental caries, 

in particular the effect of free sugars on increasing caries risk. The module introduced a simple 

risk assessment exploring sugary drink consumption, and included specific education on the 
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5A’s approach to nutritional counselling. The module also provided education on motivational 

interviewing techniques. It included videos, images, text, and links to additional readings, as well 

as short questions to prompt thinking and check their understanding.  A short survey at the end 

of the module assessed the participant’s satisfaction with the online learning module.  

 

Implementation in practice 

Dental hygienists and oral health therapists participating in the online training module were 

provided with a consent form to be used if they were interested in participating in the 2nd phase 

of the study. All who returned the consent form were asked to employ their newly learnt risk 

assessment and nutritional counselling skills in patient care. Each participant was mailed an A4 

laminated poster outlining the 5A counselling technique, risk assessment forms, patient plain 

language statements and patient consent forms. Participants asked their patients to complete a 

risk assessment form; it asked questions about how many sugary drinks they were consuming, 

whether they drank them in between meals, how many times a day, and for how long, as well as 

some question on general oral health habits, as listed in Fig. 1. The five questions regarding 

consumption of sugared beverages each had three responses, indicated low, moderate or high 

risk activities.  The participants then used this information to guide the conversation with 

patients about their diet and caries risk.  

 

On the back of the risk assessment form, participants were provided with a tick-box of the most 

common advice given to patients, and asked to identify which of these they discussed with the 

patient. Participants were asked to invite all of their patients to consent to be followed up in 6 

months; the purpose of the follow-up was to explore whether the counselling had resulted in any 

positive behaviour changes among the patients.  

 

Data analysis 

The completed patient demographic data and risk assessment forms were returned to the 

research team for data entry and analysis. Data was entered into a spreadsheet program and 

analysed using the STATA26 statistical software package. Mean scores in relation to (1) 

frequency of providing dietary advice, (2) perceived barriers to the provision of dietary advice, 

and (3) confidence in presenting dietary advice, were calculated. Pre-test and post-test data 

was analysed using paired t-tests, with p-value set at 0.05. Patient data was explored for 

improvements in behaviour, also using a paired samples test, with significance detected at 
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p<0.05. Chi-squared tests of independence were carried out to investigate differences in risk-

group allocation pre- and post-intervention. 

 

Results 

 

Frequency of dietary advice provision, barriers and confidence – pre and post training 

A total of 41 participants (13 Dentists, 28 DH/OHTs) completed the baseline survey. The follow-

up survey was completed by 22 participants (8 Dentists and 14 DH/OHTs). The pre-and post 

test findings for participant’s frequency in providing dietary advice to patients and confidence 

are displayed in Table 1, and their perception of barriers to dietary advice is displayed in Table 

2.  

 

Satisfaction with training module 

The majority of the participants (52%) completed the module in 30-45 minutes.  

21 practitioners completed the feedback for the online learning module. Overall, the participants 

responded positively and were satisfied with the module; the results are displayed in Table 3. 

 

Implementation with patients 

A total of 10 DH/OHT were involved in this phase of the study, and they recruited 66 patients to 

participate. The most common advice provided to patients was to: use a straw when consuming 

sugary drinks (n=28); try to limit sugary drinks to meal times (n=27); and reduce the quantity of 

sugary drinks (n=22). Practitioners were also free to write any other advice they gave to the 

patient regarding diet/nutrition, and common responses included drinking more water, or rinsing 

with water, chewing sugarfree gum or education on reading food labels to determine sugar 

content.  

 

Patient behavior change 

Data from the dental patients pre- and post- intervention was analyzed to determine the effect of 

the intervention on individual habits relating to dietary sugar consumption. Whilst a majority of 

the sample (N = 22) tended to show similar frequencies of variables in which they improved (M 

= 1.73, SD = 1.35) or declined (M = 1.05, SD = 1.29) during data screening, one outlier was 

identified with self-reported decline across a considerable number of variables (n = 5) compared 

to the rest of the sample and was removed from the analyses.     
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For the remaining sample (N = 21), paired t-tests were undertaken to determine the significance 

of differences between group means before and after the intervention. Percentages of the 

sample showing improvement post-intervention, and the results of the paired t-tests, are 

reported in Table 4. A statistically significant decrease in the number of times per day  sugary 

drinks were consumed (p < 0.016), the length of exposure to sugary drinks in minutes (p < 

0.049) and an improvement in drinking style (p < 0.031) was reported by patients.  

 

Dietary sugar consumption variables were further dummy-coded based on risk-category to 

analyze effects in 1) reduction of high-risk behaviors, and 2) compliance with ideal behavioral 

recommendations, post-intervention. Chi-squared tests of independence were carried out to 

investigate differences in risk-group allocation pre- and post-intervention. A significant number 

of participants were revealed to be successful in reducing their sugar below 600mL per day, 

X2(1, N = 21) = 9.40, p < 0.01, and restricting themselves from the consumption of sugar at both 

meal and snack times, X2(1, N = 21) = 4.89, p < 0.05. A significant effect was also found for 

participants reducing their sugar consumption to the ideal frequency of once-per-day, X2(1, N = 

21) = 4.42, p < 0.05, post-intervention. It should be noted that chi-square analyses could not be 

performed on data for frequency and exposure times to sugar as all participants had restricted 

their sugar consumption below 4 times per day, and had reduced sugar exposure to no more 

than 30 minutes – meaning no data for the high-risk category - at follow-up. The general trends 

in the risk status of dietary sugar behaviors before and after intervention are presented in Fig. 2. 

 

Discussion 

This study explored whether an online learning module could improve dietary analysis and 

nutritional counselling for caries prevention, in dental practice. The study measured dental 

practitioners’ change in behaviour and confidence, and satisfaction with the online learning 

module. The results demonstrate that a simple online learning module improved the confidence 

levels of DH/OHTs in providing dietary advice, and had a positive impact on patient behaviour 

change, within a relatively short time-frame. The improved confidence of the DH/OHTs only may 

be attributed to the involvement of some in the intervention phase, where their participation 

required them to translate the knowledge and skills gained from the online learning module into 

clinical practice. 

 

In contrast to the DH/OHTs, the frequency of dietary advice delivery by dentists did not change; 

this may be attributed to their increased perceptions of some of the barriers. While the 
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DH/OHTs had a notable decline in their perception of barriers after completing the online 

training, the training appeared to increase the impact for some barriers among the dentist 

participants, notably insufficient time and communication barriers. Perhaps it is that they were 

more aware of the need to provide diet advice after the module, and this highlighted the barriers 

for them. Further, there was very little change in attitudes to providing dietary advice, (identified 

by the barrier “feel it’s not beneficial”) which may have influenced provision of care. In a recent 

study of UK dentists, it was reported that dentists with positive views on prevention were 3.73 

times more likely to ask about a patient’s dietary habits.21 Education and training improves 

knowledge and skills, but does not necessarily change in attitudes that might impact on clinical 

practice.  Future studies should more closely examine dental practitioner’s attitudes that might 

impact on the delivery of dietary advice so that possible interventions may be devised to reduce 

the attitudinal behaviour.21 

 

The study also explored whether the online training module could provide dental practitioners 

with the skills to offer dietary advice in the dental setting, and positively influence patient 

behaviour change. The results from the 6 month patient follow up demonstrate that there were 

statistically significant positive behaviour changes, with patients engaging in less-risky dietary 

practices overall. This highlights the importance of dietary advice, and that brief and simple 

methods can have a positive impact on our patients. This finding is consistent with a recent 

literature review, which identified that there was strong evidence to support the positive impact 

verbal oral health messages have on patient behaviour.27 Previous research has explored the 

use of diet diaries to aid in risk assessment; however such tools are onerous on patients and 

require the dentist to process a large volume of information in order to provide the most relevant 

advice.28 The current study utilised a targeted risk assessment form adapted from Marshall,24 

which may have assisted dental practitioners in providing simple yet specific advice that was 

easily remembered and applied by the patients. It is important to note that the patients’ dietary 

changes are self-reported behaviour, and as such introduces bias which should be considered 

when interpreting the results. Also, only a small sample of patient were recruited in this pilot 

study; it is unclear why recruitment was low, but it is worth considering whether the dental 

hygienists actually followed instructions to invite all patients to participate, if time constraints 

limited their ability to use the intervention with all patients, or perhaps simply that patients 

weren’t interested. Future studies may investigate long-term, sustained self-reported changes to 

these dietary behaviours, especially those pertaining to sugar quantity and timing of sugar 

intake where participants significantly reported a reduction in high-risk behaviours post-
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intervention. Similarly, future studies with a larger sample may utilise a longitudinal design to 

explore actual caries experience post-intervention, an area of research which is currently 

lacking in the area of health promotion.27  

 

The involvement of practitioners in research is essential to ensure that findings can be 

translated to practice and improve patient outcomes. One of the most challenging aspects of 

this project was recruiting practitioners to participate, and the reasons for this are unclear. 

Previous research has noted that practitioners are concerned that patients may react negatively 

to receiving dietary advice22 and that oral health promotion activities may damage the 

relationship with the patient,29 but patients actually appear to have positive views towards 

preventive screening in dental settings.30 Dental practitioners can play an important public 

health role in providing diet advice, as patients’ poor dietary choices not only influence caries 

risk, but also have wider health implications, including increasing risk of obesity, diabetes and 

cardiovascular disease.22 If it is difficult for dental practitioners to even provide dental-specific 

advice, how are we ever to help our patients understand the links between oral health and 

general health? We need to consider whether the education and training provided to dental and 

oral health students is adequately preparing them to promote behaviour change with their 

patients in clinical practice. In order to encourage more dental practitioners to participate, future 

projects could draw attention to the opportunity to complete online training modules for 

continuing professional development purposes, as required for annual registration. Further, 

perhaps recruiting dental practitioners at seminars or conferences, rather than through online 

media, may help engage then with the project.  

 

Overall, all participants appeared to be satisfied with the online training module. The use of 

online technologies can enhance learning experiences31 and the additional use of video enables 

theory to combine with clinical application thereby fostering engagement and authentic learning 

by placing learners in realistic clinical scenarios.32 Some practitioners identified challenges 

implementing motivational interviewing techniques with their patients. The online module 

included information on behaviour change theory, and MI conversations, and included some 

videos however the videos were not specific to diet-related conversations in the dental clinic. 

Motivational interviewing has proven to be a successful intervention when applied to a range of 

patient groups, including periodontal patients and parents of young children.27 Future research 

should explore the training, education and efficacy of motivational interviewing specifically for 

dietary behaviour change.  
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Conclusion 

 

This study contributes much-needed information to the under researched evidence base for the 

role of nutritional counselling in reducing caries risk. The completion of an online learning 

module resulted in a statistically significant improvement in DH/OHT confidence in providing 

dietary advice, and subsequently improved dietary behaviours of patient participants. It is 

anticipated that this study will inform and develop ongoing research designed to improve the 

provision of nutritional counselling and caries prevention in dental clinics. 
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Table 1. Pre- and post- test mean scores of DH/OHT and Dentist participants in relation to the 

frequency of dietary advice provision and confidence  

 Pre-test 

mean 

score 

Post-test 

mean 

score 

Significance 

How often do you provide dietary advice? †    
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DH/OHT 

DENTIST 

4.25 

3.69 

4.40 

3.63 

NS 

NS 

How confident are you to provide dietary advice? ‡    

DH/OHT 

DENTIST 

3.86 

3.46 

4.50 

3.88 

p<0.025 

NS 

† never=1 rarely=2 sometimes=3 often=4 very often=5 

‡ Strongly disagree=1 disagree=2 neutral=3 agree=4 strongly agree=5 

NS = Not significant 

 

 

Table 2. Pre-and post-test mean scores of DH/OHT and Dentist participants in relation to 

perceived barriers to dietary advice provision 

 DH/OHT Dentist 

How often do you find the 

following to be barriers to 

you providing dietary advice 

in your practice?† 

 

Pre-test 

mean 

score 

Post-test 

mean 

score 

Trend Pre-test 

mean 

score 

Post-test 

mean 

score 

Trend 

Insufficient time 3.11 2.60 Positive 3.00 3.38 Negative 

Lack of counselling skills 2.61 2.00 Positive 2.92 2.75 Positive 

Lack of knowledge 2.32 2.20 Positive 2.38 2.38 No change 

Lack of remuneration 2.36 2.00 Positive 2.69 2.63 Positive 

Feel it’s not beneficial 1.68 1.70 Negative 1.69 1.63 Positive 

Communication/language 

barrier 

2.04 2.00 Positive 2.15 2.38 Negative 

Low patient literacy 2.04 1.90 Positive 2.23 2.00 Positive 

†never=1 rarely=2 sometimes=3 often=4 very often=5 
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Table 3. Participant’s satisfaction with the online training module 

Feedback items* Mean DH/OHT 

(n=14) 

Mean Dentist 

(n=7) 

There were clear learning objectives† 4.36 4.57 

My knowledge and skills developed† 4.29 4.00 

I will be able to apply my learning to the clinic † 4.36 3.86 

It was easy to navigate † 4.07 4.14 

Overall I am satisfied with the module † 4.36 4.14 

† Strongly disagree=1 disagree=2 neutral=3 agree=4 strongly agree=5 

 

 

 

 

 

Table 4. Paired t-test results and % of sample showing improvement post intervention 

 95% CI 

 
% showing 

improvement 
M SD t p lower upper 

Quantity sugar drinks 23.8 0.286 0.717 1.826 0.083 -0.041 0.612 

Timing sugar drinks 23.8 0.190 0.981 0.890 0.384 -0.256 0.637 

Often sugar drinks 28.6 0.333 0.577 2.646 0.016 0.071 0.596 

Exposure sugar drinks 28.5 0.333 0.730 2.092 0.049 0.001 0.666 

Drinking style 33.4 0.333 0.658 2.320 0.031 0.034 0.633 

 

 

 

 

Figure 1. Diet questions related to caries risk 

 

Figure 2. Changes in the distribution of patient risk due to diet counselling 
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