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in underserved areas. One model of a mid‑level 
provider, called the dental therapist, is a registered 
professional who can provide certain facets of dental 
treatment, including preventive and restorative 
procedures.[2,3] Nash et al. reported that 54 countries 

INTRODUCTION

The role of mid‑level dental care providers is increasing 
in importance due to the need for oral health promotion 
and disease prevention.[1] These workforce members 
can address the problem of access to care by means of 
complementary relationships with dentists, especially 
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ABSTRACT

Objective: The aim of this study was to evaluate the oral health attitudes and behavior of students in the oral health curriculum in 
Australia and New Zealand. Materials and Methods: The Hiroshima University ‑ Dental Behavioral Inventory was administered 
to students in the first (year 1) and final years (year 3) of the oral health curriculum at  Charles Sturt University in Australia and the 
University of Otago in New Zealand. A total of fifty‑two year 1 students and forty‑five year 3 students completed English version 
of the questionnaire in 2013. The responses were statistically analyzed by Fisher’s exact tests and exact logistic regression models. 
Results: The responses of students in years 1 and 3 differed significantly for “I worry about the color of my teeth” at Charles 
Sturt University and at the University Otago, for “I think my teeth are getting worse despite my daily brushing,” “I put off going 
to the dentist until I have a toothache,” and “I don’t feel I’ve brushed well unless I brush with strong strokes.” The estimated odds 
ratios from the exact logistic regression models showed that year 1 students were more likely to agree with above‑mentioned 
four questions. Conclusions: Oral Health students who had been educated in a 3‑year oral health curriculum in Australia and 
New Zealand had more positive attitudes and behaviors related oral health than did students at the beginning of their curriculum.
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are currently utilizing dental therapists.[4] In some 
countries, the education of dental therapists and dental 
hygienists is combined in a 3‑year undergraduate 
university curriculum leading to the Bachelor 
degree.[4] The dual‑qualification curriculum is usually 
called the oral health curriculum.[2,5] In particular, in 
Australia, a dual‑qualified dental therapists/hygienist 
is categorized as an oral health therapist under one 
registration.[6] Figure 1 summarizes the historical 
transition of the qualifications for dental therapists and 
dental hygienists in Australia and New Zealand.[2,6,7] 
These dual‑qualified dental therapists/hygienists 
have accomplishments in a wide range of dental 
services involving diagnosing and recognizing oral 
conditions, planning and delivering preventive and 
restorative treatment, and collaborating with other 
dental and general health practitioners.[7]

The Hiroshima University ‑ Dental Behavioral 
Inventory (HU‑DBI) is a questionnaire that 
consists of twenty items in a dichotomous format 
(agree/disagree) to observe oral health‑related 
attitudes and behaviors regarding toothbrushing.[8] 
The HU‑DBI has been previously used to examine 
the oral health attitudes and behaviors of dental 
students[9‑16] and dental hygiene students.[17‑20] Before 
this study, the HU‑DBI had not previously been 
applied to oral health students.

While completing the undergraduate curriculum, 
oral health students should present themselves as 
good oral health models. The aim of this study was 
to determine the oral health attitudes and behaviors 
of 1st‑ and 3rd‑year oral health students from Charles 
Sturt University, Australia and the University of 
Otago, New Zealand.

MATERIALS AND METHODS

This study was approved by the Institutional 
Review Board of Charles Sturt University (Approval 
#414/2013/04) and by the University of Otago Human 
Ethics Committee.

Oral health students’ oral health‑related behaviors 
and attitudes were measured by means of the HU‑DBI 
questionnaire in the 1st year of the curriculum (year 1) 
and the final year of the curriculum (year 3) at Charles 
Sturt University, in Australia and the University of 
Otago, in New Zealand. Year 1 and year 3 oral health 
students at the two universities were participated in 
this survey and responded to English version of the 
HU‑DBI questionnaire. A total of 52 students in year 
1 and 45 students in year 3 answered in 2013.

We analyzed the responses for each university by 
comparing the data from the year 1 students with the 
data from the year 3 students, using the Fisher’s exact 
tests. We applied exact logistic regression models to 
each HU‑DBI question separately to examine whether 
year 1 students have oral health behaviors similar 
to those of year 3 dental students while accounting 
for discrepancies between universities. These exact 
methods are statistically conservative to prevent 
erroneous conclusions and are appropriate for this 
study size. Statistical significance level was set at 0.05. 
The data were analyzed with SAS 9.3 (SAS Institute, 
Inc., Cary, NC, USA).

RESULTS

Table 1 shows the frequencies and percentages of 
students and their mean age in year 1 and year 3. At 
Charles Sturt University, the average ages (standard 
deviation [SD]) of year 1 and year 3 respondents 
were 24.2 (8.1) and 25.5 (6.9) years old, respectively. 
At the University of Otago, the average ages (SD) of 
year 1 and year 3 respondents were 24.9 (8.0) and 
23.7 (4.2) years old, respectively.

Table 2 shows the items on the HU‑DBI questionnaire 
and the percentages of “agree” responses of the oral 
health students in year 1 and year 3 by university. The 
responses of the students in the two groups differed 
significantly only for question #3 at Charles Sturt 
University. The responses of the students in the two 
groups differed significantly to questions #8, #15, and 
#18 at the University of Otago.

Table 3 shows that the estimated odds ratios and 95% 
confidence intervals from the exact logistic regression 
models were significant for only four questions. It 
was more likely that, after adjustment for university, 
year 1 students would agree on questions #3, #8, 
#15, and #18. For question #3, year 1 students had 
2.4 times the odds of worrying about the color of 
their teeth than did those in year 3 (P = 0.03). For 

Figure 1: Historical transition of the qualification for dental therapists 
and dental hygienist in Australia and New Zealand
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question #15, year 1 students had 3.4 times the odds 
of putting off going to the dentist until experiencing 
pain than did year 3 students (P = 0.03). For question 
#8, year 1 students had more than 11 times the odds of 
perceiving tooth decline despite brushing compared 
with year 3 students (P = 0.02). Year 1 students had 
more than 13 times the odds of feeling the need to 
brush with strong strokes than did year 3 students 
(P < 0.01).

DISCUSSION

The oral health curriculum in Australia and New 
Zealand consists of a 3‑year curriculum that covers 
basic science, as well as education for dental therapy, 
dental hygiene, and oral health promotion. Year 1 
students take mainly didactic courses. As they progress 
to year 3, students have opportunities to participate in 
clinical practice at university, community, and rural 
clinics under the supervision of registered clinicians. 
This curriculum promotes positive oral health‑related 
attitudes and behaviors to students and enables oral 
health students to act as valuable role models for their 
patients and to promote oral health for individuals 
and the community.

The results of this study suggest that education for 
oral health students has a significant effect. Year 3 
students were less likely to “agree” with responses 

Table 1: Overview of the respondents’ background characteristics
University Year Enrolled 

students
Responded 

students
Respond rate (%) Mean age (SD)

Male Female Total
Charles Sturt University 1 24 22 100 87.5 91.7 24.2 (8.1)

3 16 14 100 84.6 87.5 25.5 (6.9)
University of Otago 1 49 30 42.9 52.4 61.2 24.9 (8.0)

3 37 31 50.0 84.8 83.8 23.7 (4.2)
SD: Standard deviation

Table 2: Items on the Hiroshima University Dental Behavioral Inventory and percentages of “agree” responses 
of dental students in year 1 and year 3
Number Item descriptions Charles Sturt University University of Otago

Year 1 Year 3 P Year 1 Year 3 P
1 I don’t worry much about visiting the dentist 23 21 NS 33 26 NS
2 My gums tend to bleed when I brush my teeth 9 0 NS 10 0 NS
3 I worry about the color of my teeth 73 29 * 67 58 NS
4 I have noticed some white sticky deposits on my teeth 23 21 NS 40 39 NS
5 I use a child-sized toothbrush 9 14 NS 0 6 NS
6 I think that I cannot help having false teeth when I am old 27 14 NS 7 16 NS
7 I am bothered by the color of my gums. 5 14 NS 13 23 NS
8 I think my teeth are getting worse despite my daily brushing 9 0 NS 23 3 *
9 I brush each of my teeth carefully 91 86 NS 83 87 NS
10 I have never been taught professionally how to brush 18 14 NS 20 23 NS
11 I think I can clean my teeth well without using toothpaste 0 7 NS 13 3 NS
12 I often check my teeth in a mirror after brushing 100 79 NS 90 87 NS
13 I worry about having bad breath 55 64 NS 80 74 NS
14 It is impossible to prevent gum disease with toothbrushing alone 55 29 NS 63 48 NS
15 I put off going to the dentist until I have toothache 14 14 NS 33 6 *
16 I have used a dye to see how clean my teeth are 23 50 NS 77 81 NS
17 I use a toothbrush which has hard bristles 5 0 NS 3 3 NS
18 I do not feel I’ve brushed well unless I brush with strong strokes 9 0 NS 27 3 *
19 I feel I sometimes take too much time to brush my teeth 23 29 NS 20 19 NS
20 I have had my dentist tell me that I brush very well 73 93 NS 77 77 NS
*P<0.05, NS: Not significant

Table 3: Significant Hiroshima University‑Dental 
Behavioral Inventory questions and odds ratios of 
agreement for year 1 versus year 3 students
Questionnaire number OR 95% CI
3 2.41 1.05-5.51
15 3.36 1.04-10.86
8 11.19 1.30-477.61
18 13.07 1.51-113.38
OR: Odds ratio, CI: Confidence interval
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to questions such as “I worry about the color of 
my teeth” (#3); “I think my teeth are getting worse 
despite my daily brushing” (#8); “I put off going to 
the dentist until I have toothache” (#15); and “I don’t 
feel I’ve brushed well unless I brush with strong 
strokes” (#18). The exact logistic regression model 
revealed the biggest odds for question #18 where 
year 1 students had odds more than 13 times those 
of year 3 students. These results are consistent with 
studies focusing on dental students or oral hygiene 
students in other countries. The results for #8 are 
consistent with those in reports on dental students 
from Greece[11] and Peru.[15] The results for #18 are 
also consistent with those from a Colombian study.[16] 
Another report,[18] which compared dental hygiene 
and nursing students in Japan showed a significant 
decrease in “agree” responses to question #18 from 
dental hygiene students as their courses progressed, 
whereas there was no difference between first‑ and 
final‑year nursing students.

Regarding the percentages of “agree” responses 
to #15, there was a notably low percentage except 
for the year 1 students at the University of Otago. 
Based on the responses, oral health students at 
the two universities studied seem to attend dental 
offices more frequently when compared with dental 
hygiene students in Japan,[18] Korea,[17] Jordan,[19] and 
Saudi Arabia.[20] The percentage of “agree” responses 
to #9 in all four responding groups was higher than 
80%. This result is similar to that of a previous study 
of Australian dental students.[10] These attitudes may 
be attributed to cultural differences, socioeconomic 
backgrounds, personal experiences, and dental health 
knowledge.

The practical implication of this study is that it 
may serve as a reference for academic institutions 
considering the implementation of curricula 
to prepare mid‑level providers into becoming a 
significant workforce. Although 54 countries, both 
developed and developing, have adopted this 
workforce in their societies,[4] controversy still exists 
over whether mid‑level providers are adequately 
educated and competent to provide the appropriate 
level of care or not.[21,22] However, one review has 
clearly stated that mid‑level providers have abilities 
to harmlessly and competently perform a limited 
set of irreversible dental procedures at least as well 
as dentists or dental students.[23] Moreover, results 
obtained in this study recognized that despite 
the limited 3‑year curriculum, some aspects of 
modification of oral health attitudes and behaviors 

for oral health students are consistent with those for 
dental students in other countries.[9‑16,19]

Dental disease is a silent epidemic among 
disadvantaged children, large portions of whom live 
in poverty or low‑income households, as mentioned 
in the US Surgeon General’s report, oral health in 
America.[24] That report also mentioned tooth decay 
as the most common chronic disease in these children. 
The prevalence of dental disease is due to a lack of 
access to dental services and an insufficient public 
health infrastructure. Hence, it will become increasing 
important to provide productive preventive treatment 
in collaboration with solving the access issue. 
Mid‑level providers who are well‑trained through 
an appropriate educational curriculum will have a 
significant potential to improve these issues by taking 
a significant role on the dental team.

CONCLUSIONS

Results from this study in Australia and New Zealand 
revealed that oral health students who had been 
educated with a 3‑year curriculum had more positive 
oral health attitudes and behaviors than students who 
were at the beginning of their course. Well‑educated 
mid‑level providers on a dental team can play a key 
role in alleviating dental care access issues, thus 
benefiting both individuals and the community.
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