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ABSTRACT
Aim: The primary aim was to describe New Zealand 

secondary school students’ use of dental services and 
determine the nature and extent of any inequities by 
deprivation status and ethnicity. A secondary aim was to 
to describe their toothbrushing practices and self-reported 
dental pain experience, past restorative treatment and tooth 
loss. 

Method: Secondary analysis of data from the cross-
sectional Youth 07: National Survey of the Health and 
Wellbeing of New Zealand Secondary School Students. A 
representative sample of 9,098 secondary school students 
aged 13-17 years from 96 secondary schools across New 
Zealand took part, with a response rate of 73%. Self-report 
information about oral health care behaviour, past dental 
experiences and dental visiting pattern was collected. Data 
analysis took the complex survey design into account, 
and multivariate analysis was undertaken to examine the 
associations of dental service-use.

Results: A dental visit in the previous 12 months was 
reported by 72% of participants. The odds of having done so 
were higher among females, those who brushed at least twice 
daily, and those who had been kept awake at night by dental 
pain. Lower odds were seen among students identifying 
with Māori, Pacific or Asian people (and those in the ‘Other’ 
ethnic category) than among European students, and among 
those residing in medium- or high-deprivation areas than 
those in lo-deprivation areas. One in seven participants 
reported having lost a tooth due to oral disease. Having had 
a tooth filled was reported by almost three-quarters of the 
sample, and having been kept awake by dental pain at night 
was reported by just over one in five. Almost two-thirds 
reported brushing their teeth twice or more in the previous 
24 hours, and a small minority had not brushed at all. 

Conclusion: Ethnic and socio-economic inequities in the 
use of dental services are apparent among New Zealand 
adolescents. 

Key words: Adolescents, inequalities, oral health, Māori, 
indigenous 

INTRODUCTION
In New Zealand, basic oral health care for adolescents 

has been state-funded in many decades (Thomson, 2001); 
it is currently provided through the Adolescent Oral Health 
Scheme (AOHS). Under this scheme, basic dental care 
for adolescents (until they turn 18) is provided by private 
dentists contracted to their local District Health Board. There 
should be no direct charge to users of the service. However, 
uptake of free care under this scheme by eligible adolescents 

has been reported to be lower than is desirable. In 2008, it 
was estimated that only about 60% of the eligible adolescent 
population in New Zealand were using this service (www.
moh.gvt.nz/oralhealth).  In contrast, 95% of eligible primary 
and intermediate schoolchildren receive dental care through 
the school dental service (SDS; Whyman, 2000), with that 
service provided on site at a high proportion of schools. 

Anecdotally, ethnic and socio-economic differences in 
uptake of the AOHS have been reported, with Māori and 
Pacific adolescents (and young people from deprived areas) 
having lower utilisation. This is cause for concern, given 
that the regular, routine use of dental care has been shown 
to be associated with better oral health (Gilbert et al, 1997; 
McGrath and Bedi, 2001; Thomson et al, 2010).  

The reasons for this low utilisation of what is essentially a 
free service are currently unclear. Understanding adolescents’ 
views of oral health and oral health care is an essential step 
in making the dental care system responsive to their needs, 
but such studies of the oral health of adolescents are scarce. 
A qualitative study of Otago adolescents revealed that oral 
health care is not overly attractive to this group, hinting at 
important sociodemographic differences in both the uptake 
of care and in attitudes to oral health (Fitzgerald et al, 2004).  

The primary aim of this study was to describe New 
Zealand secondary school students’ use of dental services 
and determine the nature and extent of any inequities by 
deprivation status and ethnicity. A secondary aim was to 
describe their toothbrushing practices and self-reported dental 
pain experience, past restorative treatment and tooth loss. 

METHODS
This study used a two-stage random sample cluster design 

to select a nationally representative sample of secondary 
school students in New Zealand. In 2006, New Zealand had 
a total of 389 schools with more than 50 students in years 9 to 
13. From these schools, 115 schools were randomly selected 
and 96 agreed to participate in the 2007 survey, representing 
an 84% response rate. The majority of participating schools 
were publicly funded (70%), co-educational (71%), and 
had rolls of fewer than 700 students (60%), reflecting the 
general characteristics of secondary schools in New Zealand 
(Adolescent Health Research Group, 2008).

In each participating school, 18% of year 9 to year 13 
students were randomly selected from the school roll and 
invited to take part. In total, 9,056 students out of the 12,355 
students invited took part in the study, representing a 73% 
response rate. The survey methodology was designed to 
be confidential and youth-appropriate. The questionnaire 
was administered using Internet Tablets; no keyboard data 
entry was required and responses were made by touching the 
screen with a stylus. Questions and response options could 
also be heard through headphones (Denny et al, 2008). 
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Ethical approval was obtained from The University of 
Auckland Human Subject Ethics Committee. Written consent 
was obtained from the principal of each school involved on 
behalf of its Board of Trustees. Information on the survey 
was sent home to parents a few weeks before the day of the 
survey, and a student participant information brochure was 
given to each student a week prior to the survey. All students 
consented themselves to participate in this study and were 
able to withdraw their consent at any stage.

Measures
Demographic characteristics

Students self-reported their age, gender and ethnicity. 
Students who selected more than one ethnicity (40% of 
students) were assigned to one ethnic group using prioritised 
ethnic groupings1. Students were asked to provide the address 
of their usual place of residence in order to ascertain their 
Census mesh-block number. This was used to obtain New 
Zealand Deprivation Index (NZDep 2006) scores based on 
the area where the students live and also to identify whether 
students resided in urban or rural settings. 

Oral health measures
Participants were asked to report on their toothbrushing 

frequency, previous dental visits and reasons for visits, dental 
pain experiences, whether they had any fillings in their teeth, 
and whether they had had any tooth extracted due to oral 
infection. The items used are presented in Figure 1. 

Statistical analysis
The Stata statistical package (StataCorp LP, Texas, 

USA) was used for all statistical analyses.  Owing to 
the complex sampling design, the survey set (“svyset”) 
approach was employed. The computation of descriptive 
statistics was performed, after which bivariate associations 
were determined. The multivariate analysis was guided 
by the theoretical model of Andersen (2008), in which 
the determinants of health status and service-use are 
categorised into predisposing, enabling and need factors. 
The predisposing factors used in this analysis were sex, age 
and ethnicity; the enabling factors were deprivation level and 
location; and the need factor used was experience of having 
been kept awake at night by dental pain, used as a proxy for 
poor oral health.  

RESULTS
A total of 9,098 students (in years 9 to 13) from 96 

secondary schools participated; just over half were male 
and just over half were European (Table 1). Those from 
low- or medium-deprivation areas comprised more than 
two-thirds of the population. There were significantly higher 
proportions of Māori and Pacific participants in areas of high 
deprivation. Most participants lived in urban locations.

Data on dental visiting patterns are presented in Table 2. 
Over two-third of participants had visited a dentist in the 
previous 12 months. This was significantly lower among 
Asians, Māori and Pacific Island participants. There was 
also a significant gradient by deprivation status, whereby it 
was highest among those from low-deprivation areas. Just 
under one in ten had been unable to see a dentist when they 
1 Statistics New Zealand (2005). Statistical standard for ethnicity. 
Retrieved 14 July 2008 from: http:www.stats.govt.nz/statistical-
methods/classification-and-related-statistical-standards/ethnicity/
download+of+classification.htm

needed to in the previous 12 months. This was significantly 
lower among European participants and higher among Māori 
and Pacific Island participants. There was also a significant 
gradient by deprivation status, whereby it was lowest among 
those from low-deprivation areas. 

Data on tooth loss experience, restorative care and pain 
at night are presented in Table 3. One in seven participants 
reported having lost a tooth due to oral disease; this was 
significantly higher among younger participants, Māori, those 
living in high-deprivation areas, and those who reported poor 
oral health.  Having had a tooth filled was reported by almost 
three-quarters of participants; this was significantly higher 
among older participants, Māori and those living in high-
deprivation areas. Having been kept awake by dental pain 
at night was reported by just over one in five participants; 
this was significantly higher among females and Māori, and 
lower among Asian respondents. 

Data on toothbrushing frequency are presented in Table 
4. Almost two-thirds reported brushing their teeth twice or 
more in the previous 24 hours, while a small minority had 
not brushed at all. There was a significant sex difference, 
with a higher proportion of females having brushed at least 
twice. There were ethnic and socio-economic differences too, 
with a higher proportion of Asians (and a lower proportion of 
Māori) having brushed at least twice, and a gradient apparent 
by deprivation level.

The multivariate analysis of recent dental care utilisation 
(Table 5) found that greater odds of reporting a dental visit 
in the previous 12 months were observed among females, 
those who brushed at least twice daily, and those who had 

Figure 1. Self-report oral measures used in this study
1) Have you ever had a filling (by this we mean when 

you have a hole in your teeth that a dentist or dental 
nurse had to fill) 

                Yes, No, Don’t know

1) Have you ever had a filling (by this we mean when 
you have a hole in your teeth that a dentist or dental 
nurse had to fill) 

                Yes, No, Don’t know

2) Has pain in your teeth or mouth kept you awake at 
night?

                Yes, No, Don’t know

3) Have you ever had any teeth removed because of 
tooth decay or gum boil (abscess) or infection?

                Yes, No, Don’t know

4) How many times did you brush your teeth yesterday?
                None, Once, Two times, Three or more times

5) How long has it been since you last visited a dentist, 
dental nurse or other dental health worker?

                Within the past year (less than 12 months ago)
                Within the past 2 years (more than 1 year but less
                than 2 years ago 
                Within the past 5 years (more than 2 years but less
                than 5 years ago five or more years ago
                I have never seen a dentist or any other dental health
                worker
                Don’t know/ Not sure

6) In the last 12 months, has there been any time you 
needed to see a dentist or dental nurse about your 
teeth or gums, but weren’t able to?

        Yes, No, Don’t know
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been kept awake at night by dental pain. Lower odds were 
seen among Māori, Pacific or Asian people (and those in the 
‘Other’ category) and among those residing in medium- or 
high-deprivation areas. 

DISCUSSION
This study of a nationally representative sample set out to 

describe New Zealand secondary school students’ recent use 
of dental care. It indicates that poor self-reported oral health 
and inequitable access to dental care are prevalent in New 
Zealand, but particularly so among Māori and those residing 
in deprived areas. 

Before discussing the findings, it is appropriate to 
examine the weaknesses and strengths of the study. The use 
of self-report information without corroborative clinical 
examination data is a potential weakness. Although it is 
unfortunate that resource and logistical constraints precluded 
clinical examinations, the validity of self-report oral health 
data has been demonstrated previously (Locker and Miller, 
1994; Locker, 2001), and it is unlikely to have seriously 
affected the study findings. However, where it is likely to 
have had an effect is with the estimates for tooth loss due 
to oral infection. The direction of the observed age gradient 
was counter-intuitive, with the highest prevalence seen in 
the youngest age group and the lowest seen in the oldest 
age group. This suggests that particular item may have 
been misinterpreted by the younger respondents as applying 
to the natural exfoliation of deciduous (“baby”) teeth. In 
support of this interpretation is the oldest age group’s higher 
prevalence of having had a tooth filled. It may also be due 
to a “good student effect”, whereby individuals with the 
highest risk have already left school by age 16. Another 
potential weakness is that the analyses by ethnicity did not 
further disaggregate students in the ‘Asian’ ethnic group 
or consider new migrants separately; there are likely to be 
important differences within this heterogeneous group, and 
these should be a focus of future work with the data-set. A 
strength of the study is that it uses a large, representative 
sample of adolescents; this makes it an important addition to 
the literature on adolescent oral health in Australasia. 

Turning to the findings, the most striking one was that 
nonEuropean adolescents had poorer access to oral care 
than their European counterparts (as reflected in the lower 

Table 1. Socio-demographic characteristics by deprivation level and location (data are row percentages unless otherwise indicated; brackets 
contain 95% CI )

Deprivation level Location
Low Medium High Rural Urban All combineda

Sex
Male    34.6 (29.2, 40.3) 40.2 (37.2, 43.2) 25.3 (19.7, 31.8) 17.7 (13.5, 23.0) 82.3 (77.1, 86.5) 54.0 (47.4, 60.6)
Female    38.5 (32.8, 44.6) 36.1 (33.0, 39.5) 25.3 (19.8, 31.8) 19.1 (15.0, 24.3) 80.9 (75.6, 85.2) 46.0 (39.4, 52.6)

Age
13 or less    32.1  (26.8, 38.1) 38.3  (34.4, 42.3) 29.6  (23.6, 36.3) 18.2  (13.7, 23.8) 81.8  (76.2, 86.3) 20.3 (18.6, 22.2)
14    35.8  (30.3, 41.6) 38.4  (34.9, 42.1) 25.9  (20.7, 31.8) 19.4  (15.1, 24.5) 80.6  (75.5, 84.9) 23.0 (21.8, 24.4)
15    38.0  (32.6, 43.8) 37.8  (34.6, 41.1) 24.2  (19.3, 30.0) 17.2  (13.7, 21.5) 82.8  (78.6, 86.3) 21.8 (21.0, 22.6)
16    38.0  (32.5, 43.8) 38.5  (35.3, 41.9) 23.5  (18.4, 29.5) 19.1  (14.3, 24.9) 80.9  (75.1, 85.7) 19.2 (18.2, 20.3)
17 or older    38.4  (32.7, 44.5) 38.8  (35.2, 42.6) 22.8  (17.2, 29.5) 18.1  (13.3, 24.1) 81.9  (75.9, 86.8) 15.7 (14.3, 17.2)

Ethnicity
Asian    38.6  (30.1, 47.8) 43.8  (39.9, 47.8) 17.6  (10.8, 27.4) 5.2    (2.8, 9.6) 94.8  (90.4, 97.2) 12.5 (8.4, 18.2)
European    46.4  (41.6, 51.3) 41.0  (37.8, 44.4) 12.5  (10.4, 15.1) 24.4  (19.7, 29.7) 75.7  (70.4, 80.3) 52.5 (47.4, 57.5)
Māori    20.3  (16.6, 24.5) 34.9  (31.0, 39.0) 44.9  (38.5, 51.4) 18.9  (13.9, 25.1) 81.1  (74.9, 86.1) 18.7 (15.7, 22.0)
Pacific Island   7.8  (5.1, 11.7) 24.8  (18.8, 32.0) 67.4  (57.8, 75.7)   6.3 (4.0, 9.8) 93.7  (90.2, 96.0) 10.2 (7.0, 14.7)
Other 41.7 (33.0, 51.0) 36.2 (31.2, 41.5) 22.2  (15.9,30.1) 12.9 (8.3, 19.3) 87.2 (80.7, 91.7)   6.2  (5.3, 7.1)

All combined     36.4  (31.2, 42.0) 38.3  (36.0, 41.2) 25.3 (20.2, 31.2) 18.4 (14.3, 23.3) 81.6  (76.7, 85.7)
 
aColumn percentages

Table 2.Dental visiting patterns by by sociodemographic 
characteristics (brackets contain 95% CI) 

Dental visit in 
previous 12 months

Unable to see a 
dentist when needed 
in the previous 12 
months

Sex
Male 70.0  (67.2, 72.6)   8.4  (7.5, 9.5)
Female 75.0  (72.0, 78.0) 10.5  (9.4, 11.8)

Age
13 or less 72.2  (69.3, 75.0)   8.7  (7.2, 10.5)
14 71.9  (68.5, 75.0)   8.4  (7.3, 9.7)
15 71.8  (68.4, 75.0)   9.3  (8.2, 10.5)
16 73.0  (70.0, 76.0)   9.4  (8.0, 11.2)
17 or older 73.0  (69.4, 76.2) 11.8  (10.0, 14.1)

Ethnicity
Asian 62.1  (58.2, 66.0)   9.8  (8.3, 11.7)
European 80.7  (78.7, 82.5)   6.7  (6.1, 7.7)
Māori 65.6  (62.0, 69.0) 12.8  (11.1, 14.7)
Pacific Island 54.7  (50.0, 59.4) 13.7  (12.0, 15.6)
Other 69.9 (65.2, 74.2) 12.8  (10.0, 16.4)

Deprivation level
Low 79.0  (76.3, 81.3)   7.4  (6.5, 8.4)
Medium 73.4  (70.7, 76.0)   9.0  (8.1, 10.1)
High 61.2  (57.8, 64.6) 13.4  (12.2, 14.7)

Location
Urban 77.0  (73.4, 80.3)   8.0   (6.7, 9.7)
Rural 71.4  (68.8, 73.8)   9.7  (8.8, 10.7)

All combined 72.3  (69.9, 74.7)   9.4   (8.6, 10.3)
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odds ratios for dental visiting in the prevous 12 months). 
This is consistent with what is known about oral health 
among tamariki Māori (Public Health Advisory Committee, 
2003) from analyses of routinely collected school dental 
service data. It provides further evidence for the inability 
of the current oral health care system to meet the needs of 
a substantial proportion of Māori, despite some progress 
having been made in the development of Māori-provided 
services (Robson et al, 2011). Pacific adolescents were also 
far less likely to have visited a dentist in the previous 12 
months, although they were no different from the others with 
respect to the other oral health characteristics and behaviours. 
Adolescents from deprived areas were worse off on almost 
all indicators, with the exception of pain at night.

The implication of the dental utilisation findings of this 
study is that the private-practice-based, “one size fits all” 
model of dental care provision is not appropriate for an 
increasing proportion of New Zealand adolescents. In the 
past decade or so, considerable attention has been focused 
on ensuring as high a rate as possible for the transition from 
the school dental services to the Adolescent Oral Health 
Scheme, but there has been less success in maintaining uptake 
through the years of eligibility. The day-to-day workload of 
the private-sector dentists upon whom the Scheme relies 
precludes their being able to actively promote retention (and 
many of them have opted out of providing such care anyway); 
the school dental sector is also busy with its workload; and 
a small number of adolescent oral health coordinators do the 
best they can in trying to promote enrolment and retention. 
Perhaps (as recommended by Fitzgerald et al, 2004) it is time 
to examine and test alternative models of delivering oral 
health care and advice to that group.

A noteworthy difference observed in this study was that 
between males and females. Males were worse off with 
respect to tooth loss, dental visiting and toothbrushing, while 

Table 3. Experience of tooth loss, restorative care and pain at night,  by sociodemographic characteristics (brackets contain 95% CI)

Ever lost a tooth due to oral 
disease?

Ever had a tooth filled? Has pain ever kept you awake 
at night?

Sex
Male 15.1 (14.0, 16.3) 73.6 (71.2, 75.9) 21.1  (19.8, 22.5)
Female 12.9 (11.8, 14.1) 74.3 (72.5, 76.0) 25.0  (23.9, 26.3)

Age
13 or less 17.4 (15.9, 19.0) 73.4 (71.1, 75.7) 22.9 (21.0, 24.9)
14 15.4 (14.0, 17.0) 73.5 (71.5, 75.4) 23.3 (21.6, 25.2)
15 14.5 (12.8, 16.3) 73.1 (70.1, 75.9) 24.3 (22.4, 26.4)
16 11.7 (10.0, 13.6) 74.3 (71.3, 77.2) 22.6 (20.4, 25.0)
17 or older 10.3 (8.7, 12.2) 76.0 (73.5, 78.3) 20.8 (18.1, 23.9)

Ethnicity
Asian 14.2 (12.0, 16.7 67.2 (63.9, 70.3) 15.0 (12.6, 17.8)
European 13.0 (11.9, 14.2) 73.4 (71.5, 75.1) 23.0 (21.9, 24.1)
Māori 16.3 (14.3, 18.6) 80.4 (78.2, 82.5) 26.5 (24.1, 29.0)
Pacific Island 15.4 (13.6, 17.4) 75.7 (72.0, 79.1) 25.7 (22.7, 28.9)
Other 14.7 (11.2, 19.0) 70.1 (64.8, 74.9) 23.4 (19.9, 27.3)

Deprivation level
Low 12.8 (11.5, 14.2) 71.2 (68.8, 73.5) 23.0 (21.4, 24.8)
Medium 13.7 (12.4, 15.1) 74.8 (72.5, 76.9) 22.6 (21.0, 24.3)
High 16.6 (15.2, 18.1) 77.0 (74.4, 79.4) 23.4 (21.6, 25.3)

Location
Urban 15.5 (13.6, 17.6) 77.2 (74.5, 79.8) 23.7 (22.1, 25.4)
Rural 13.8 (12.9, 14.8) 73.3 (71.4, 75.0) 22.8 (21.6, 24.0)

All combined 14.1 (13.2, 15.0) 73.9 (72.3, 75.6) 22.9 (21.9, 24.0)

a higher proportion of females reported having been kept 
awake at night by dental pain. 

In conclusion, inequalities in self-reported oral health care 
exist among adolescents in New Zealand, with particularly 
poor oral health outcomes reported among Māori and Pacific 
Island adolescents. Despite the existence of a State-funded 
oral care scheme for all adolescents, access to oral health 
care remains a major problem among these groups. 
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Table 4. Toothbrushing frequency by sociodemographic characteristics (brackets contain 95% CI)

How many times did you brush your teeth in the last 24 hours?
     None      Once    Twice or more

Sex
Male 7.9 (6.9, 9.1) 35.7 (33.9, 37.5) 56.4 (54.0, 58.9)
Female 3.5 (2.8, 4.5) 25.6 (23.7, 27.5) 70.9 (68.6, 73.0)

Age
13 or less 6.2 (5.0, 7.7) 29.8 (27.7, 32.0) 64.0 (61.6, 66.3)
14 6.4 (5.4, 7.6) 30.3 (28.1, 32.6) 63.4 (60.8, 65.9)

15 6.6 (5.6, 7.9) 31.5 (29.2, 34.0) 61.9 (59.0, 64.7)
16 5.5 (4.2, 7.3) 32.2 (29.4, 35.2) 62.2 (58.7, 65.7)
17 or older 4.2 (3.1, 5.5) 31.5 (28.6, 34.6) 64.4 (61.0, 67.6)

Ethnicity
Asian 1.6 (1.1, 2.5) 24.7 (21.4, 28.3) 73.7 (70.0, 77.1)
European 6.0 (5.2, 6.9) 30.3 (28.4, 32.2) 63.8 (61.4, 66.1)
Māori 9.3 (7.7, 11.2) 35.5 (33.2, 37.9) 55.2 (52.4, 58.0)
Pacific Island 4.5 (3.1, 6.4) 35.7 (30.0, 39.6) 59.9 (55.8, 63.8)
Other 5.8 (3.9, 8.7) 29.2 (25.3, 33.4) 65.0 (60.6, 69.2)

Deprivation level
Low 4.6 (3.7, 5.6) 27.5 (25.4, 29.7) 68.0 (65.1, 70.6)
Medium 5.7 (4.8, 6.7) 32.3 (30.3, 34.4) 62.1 (59.6, 64.4)
High 8.1 (6.6, 9.8) 34.2 (31.9, 36.7) 57.7 (55.3, 60.1)

Location
Urban 6.0 (4.7, 7.8) 31.9 (29.5, 34.4) 62.1 (59.1, 65.0)
Rural 5.9 (5.0, 6.8) 30.8 (29.2, 32.5) 63.3 (61.2, 65.4)

All combined 5.9 (5.1, 6.8) 31.0 ( 29.5, 32.6) 63.1 (61.1, 65.1)
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