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Abstract

Background: Dental Therapists and Oral Health Therapists (Therapists) working in the New South Wales (NSW) Public
Oral Health Service are charged with providing clinical dental treatment including preventive care for all children under
18 years of age. Adolescents in particular are at risk of dental caries and periodontal disease which may be controlled
through health education and clinical preventive interventions. However, there is a dearth of evidence about the type
or the proportion of clinical time allocated to preventive care.
The aim of this study is to record the proportion and type of preventive care and clinical treatment activities provided
by Therapists to adolescents accessing the NSW Public Oral Health Service.

Methods: Clinical dental activity data for adolescents was obtained from the NSW Health electronic Information System
for Oral Health (ISOH) for the year 2011. Clinical activities of Therapists were examined in relation to the provision of
different types of preventive care for adolescents by interrogating state-wide public oral health data stored on ISOH.

Results: Therapists were responsible for 79.7 percent of the preventive care and 83.0 percent of the restorative treatment
offered to adolescents accessing Public Oral Health Services over the one year period. Preventive care provided
by Therapists for adolescents varied across Local Health Districts ranging from 32.0 percent to 55.8 percent of
their clinical activity.

Conclusions: Therapists provided the majority of clinical care to adolescents accessing NSW Public Oral Health
Services. The proportion of time spent undertaking prevention varied widely between Local Health Districts. The
reasons for this variation require further investigation.
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Background
The Public Oral Health Service in NSW is charged with
providing both clinical dental treatment and preventive
care [1]. Oral health care for children under 18 years of
age in the NSW Public Oral Health Service is mainly
provided by Dental Therapists and Oral Health Therapists
(Therapists) and has prevention as one of their key per-
formance indicators [2,3]. The term Therapists will be
used for both groups hereafter. There is little information
on how Therapists allocate their clinic time when provid-
ing dental and preventive care to adolescents.
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Adolescents (12 to 18 years of age) are a well-defined
population group for whom dental ill health can be a
problem [4,5]. These patients are identified as having
distinctive needs due to their tendency for inappropriate
dietary habits; likelihood of a high caries rate; use of
tobacco, alcohol and other drugs, eating disorders, po-
tential increase of gingivitis leading to periodontal dis-
ease and unique social and psychological needs [6,7].
Dental caries is the most common health problem for
adolescents [5,6,8]. Researchers report that children with
caries are more likely to experience dental caries as adults,
with patterns of dental caries changing from a swift devel-
oping problem of childhood to a gradual progressive
disease of adulthood [9], hence, it is pivotal for Therapists
to seize opportunities to offer preventive oral health care
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and individual support towards self-efficacy in the clinical
setting during the adolescence years; this may yield better
oral health outcomes for these patients [10-12].
The oral health of the Australian population has im-

proved over the last decades but not uniformly [5,13,14].
The NSW Teen Dental Survey 2010 reported a mean
DMFT of 1.2 for 14 and 15 year olds in NSW, with the
Mid North Coast region having the highest mean DMFT
of 3.0 and Hunter New England having the lowest mean
DMFT of 0.5 [14]. Although the Teen Survey authors re-
ported limitations in gaining a true representative sample
across NSW, the mean DMFT scores for 14 and15 year
olds over the last decade have remained fairly stable [14].
Nevertheless, several groups within the population sam-
pled experienced higher burdens of disease; those in rural
and remote geographical locations in NSW, limited access
to fluoridated water supplies, low socio-economic status
and low household income [4,5,14,15]. For example the re-
ported mean DMFT for NSW adolescents from rural and
remote regions was 2.4 compared to that in the major cities
of 1.2 [14]. Those individuals that usually present to the
Public Oral Health Service for dental treatment would bene-
fit greatly from preventive oral health care and advice (9).
Therapists in Public Oral Health settings are well placed

to engage and support adolescent’s self-efficacy towards
sound oral health, underpinned by the Common Risk
Factor Approach principles [16,17] and aligned with the
NSW Healthy Kids Initiatives and Oral Health 2020
[1,18]. Therapists have the opportunity to offer effective
levels of evidence based preventive care, such as topical
fluorides and fissure sealants [1,9] to prevent and control
dental caries and provide oral hygiene instruction to
improve gingival health and promote use of fluoride
toothpaste twice a day [9,19] to combat dental disease
for patients regularly attending public dental clinics [20].
Additionally, with parental influence waning, Therapists
as primary health providers may use Motivational Inter-
viewing techniques to guide adolescents towards improv-
ing their individual oral health care habits [21,22]. This is
in line with the preventive philosophy of the Australian
Commonwealth Government Medicare Teen Dental Pro-
gram for eligible adolescents introduced in 2008 [23].
All adolescents in NSW are eligible for free oral health

care until their eighteenth birthday, however priority is
given to those reporting highest dental need (pain) during
telephone triage [24]. The NSW Ministry of Health has
overarching key governing policies for emergency (pain
relief ); restorative treatment [24] and three specific pre-
ventive care policies for children under 18 years of age
for clinical staff working in the Public Oral Health Service
which are:

(i) To provide fluoride treatments and fluoride
toothpaste advice [25].
(ii) To place pit and fissure sealants [26].
(iii)To offer Brief Intervention Smoking Cessation at

the Chairside [27].

There is little information about how effective the Policy
Directives are in persuading Therapists to embed these
items of preventive care for adolescents into their clinical
practice. It is important to monitor the Policies, as if im-
plemented they could greatly improve the oral health of
their adolescent patients. However, if preventive care is
not being offered it is important to determine the reasons
why the Policy is not being implemented.
This retrospective study was undertaken to examine the

clinical activities of Therapists in relation to the provision
of preventive care for adolescents by interrogating state-
wide Public Oral Health Service Electronic Health Record
(EHR) data stored on the Information System for Oral
Health (ISOH).

Methods
Items of clinical treatment and preventive care provided
by Therapists to adolescents (12 to 18 years of age) in
NSW for the financial year 2010/11 were collected from
the Information System for Oral Health (ISOH) managed
by the Centre for Oral Health Strategy, NSW Health.
ISOH is the main repository that stores all clinical patient
data for Therapists employed by NSW Public Oral Health
Service. Clinical activity was identified by dental treatment
item numbers based on The Australian National Dental
Schedule System [28]. The data were provided for each
Local Health District by activity type and age group. The
items were further grouped according to item description
(e.g. examinations, restorative and topical fluoride item
numbers) and classified into two categories:

(i) Diagnostics and Clinical Treatment (oral examinations,
diagnostic tests, radiographs, restorations and
extractions).

(ii) Preventive Care (dietary advice, oral hygiene
instruction, professional cleaning (i.e. plaque and
calculus removal), topical fluoride applications,
fissure sealants and smoking cessation).

Radiographs are incorporated in the age preventive cat-
egory results to illustrate its necessity as a component of
the preventive clinical activity for oral disease management
processes.
The data were analysed using the Statistical Product

and Service Solution V21 (SPSS) [29]. Percentages were
used to describe key findings.
Ethical approval for the study was obtained from the

Hunter New England Lead Health and Research Ethics
Committee (HREC) Reference No. 12/02/15/5.04 and
each of the fifteen Local Health Districts (LHDs). The
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Chief Medical Officer, NSW Ministry of Health approved
the use of data from ISOH for this research.
Results
The ISOH data showed that Therapists provided 79.7
percent of the clinical preventive activities and the ma-
jority of restorative treatment (83.0%) for adolescents
who attended Public Oral Health Service clinics during
2010/11 with the remaining care undertaken by dentists,
specialists and students (Table 1). In that year, Therapists
provided dental care for 29, 599 adolescents who accessed
NSW Public Oral Health Services, approximately 5.5 per-
cent of NSW eligible adolescent population [30].
The proportion of preventive care offered to adolescents

varied widely across the State of NSW, from 32.0 percent
in Northern NSW LHD to 55.8 percent in Nepean Blue
Mountains LHD (Figure 1). Therapists from four LHDs
provided preventive care in excess of 50 percent of their
clinic time; Nepean Blue Mountains 55.8 percent, Far
West 55.2 percent, South Eastern Sydney 54.7 percent
and Northern Sydney 53.9 percent. The only LHD which
recorded preventive activities below 40 percent was
Northern NSW LHD which includes the shires of Ballina
and Byron Bay (Figure 1).
Overall, less preventive care (47.7%) was undertaken

than diagnostic and clinical treatment (52.3%). Rural and
remote LHDs undertook less preventive care (45.2%) com-
pared with metropolitan counter parts (51.6%) (Figure 2).
Time given to dietary advice activities varied across the

LHDs from 3.2 percent in Nepean Blue Mountains LHD
to 17.8 percent in Western Sydney LHD. Overall, rural
areas provided lower levels of dietary advice (below 10%)
compared to metropolitan areas (Table 2).
There were differences between LHDs in the proportion

of time spent offering oral hygiene instruction. This ranged
between 10.1 percent (Southern NSW) to 21.4 percent
(Western Sydney) (Table 2). Professional cleaning for
adolescents also differed between LHDs ranging from
5.1 percent in Western NSW to 14.2 percent in South
Eastern Sydney. There was a wide variation in the applica-
tion of topical fluoride from 5.4 percent in Northern NSW
LHD to 23.4 percent in the Far West (Table 2).
Table 1 Preventive and restorative weighted occasions of
service for adolescents according to class of clinical
practitioner, 2010/11

Practitioner Preventive Restorative

N % N %

Therapists 32, 292 79.7 18, 620 83.0

Dentists 5, 545 13.7 3, 017 13.5

Specialists & University Students 2, 661 6.6 860 3.5

TOTAL 40, 498 100 22, 497 100
Table 2 also shows a wide variation in the use of fissure
sealants in rural Local Health Districts, ranging from 12.3
percent for Mid North Coast to 26.1 percent for Southern
NSW. Conversely, in metropolitan LHDs the proportion
of fissure sealants placed ranged from 7 percent in South
Eastern Sydney to 16.7 percent for Sydney LHD.
Although brief smoking cessation advice is a NSW

Health Policy, Table 2 shows that it was rarely offered, but
did increase with the age of the patient being treated
(Table 3).
Clinical restorative activities ranged from 11.1percent

for adolescents in Western Sydney to a high of 30.9 percent
provided for patients in Northern NSW LHD. There was
less variation with the proportions of dental extractions,
ranging from a high of 3.4 percent for both Murrumbidgee
and Nepean Blue Mountains to a low of 1.7 percent in
Sydney LHD. There was also a notable variation in the
number of radiographs taken ranging from 14.0 percent in
Far West to 25.5 percent in the Central Coast (Table 2).
There was little difference in the percentage of prevent-

ive clinical activities undertaken within age groups, the ex-
ceptions being smoking cessation advice which increased
with patients’ age and the placement of fissure sealants
which peaked at 13–14 years (15.2%). Radiographs as a
baseline diagnostic and caries management tool increased
steadily with age advancement, with a slight decrease at
age 17 (18.8% to 21.8) (Table 3).
The offer of dietary advice across the age groups was

consistently below 10.0 percent, declining with age of the
patient to 7.5 percent for 17 year olds. Oral hygiene instruc-
tion followed the same pattern with 16.4 percent provided
for 12 year olds, dropping to 13.3 percent for 17 year olds
(Table 3). Professional cleaning (removal of plaque and
calculus) activities to support and maintain healthy gin-
givae for adolescents were less than 10 percent across all
age groups (Table 3).
Topical fluoride was rarely offered with percentages

fluctuating around 15 percent across all age groups
(Table 3).

Discussion
All adolescents in NSW are eligible for free public oral
health care provided through primary community health,
hospital and school settings by Therapists [24]. This care
is enhanced by an established consultative and collaborative
working relationship with dentists and Paediatric Dental
Specialists. The Australian Commonwealth Government
Medicare Teen Dental Program in response to concerns
raised regarding adolescents being at risk of dental dis-
ease, offered adolescents whose families are eligible for
Family Tax A, a preventive voucher that could be used in
private and public dental services [23]. However, there were
problems with this preventive scheme, as some eligible
adolescents seeking private care were referred back to
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Table 2 Number and percentage (within Local Health Districts) of therapists preventive and clinical activities performed for adolescents, year 2011

Local Health District Radiographs Dietary advice Oral hygiene
instruction

Professional
clean

Topical
fluoride

Fissure
sealant

Smoking
cessation

Restorative Extraction TOTAL

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Sydney (Metropolitan) 1888 (23.0) 785 (9.6) 1105 (13.5) 985 (12.0) 668 (8.1) 1373 (16.7) 10 (0.10) 1263 (15.4) 137 (1.7) 8214 (100.0)

South Western Sydney (Metropolitan) 3936 (21.9) 1889 (10.5) 2552 (14.2) 1136 (6.3) 3455 (19.2) 2015 (11.2) 9 (0.10) 2459 (13.7) 518 (2.9) 17969 (100.0)

South Eastern Sydney (Metropolitan) 1626 (12.0) 1454 (13.0) 1477 (13.2) 1582 (14.2) 2137 (19.2) 782 (7.0) 11 (0.1) 1869 (16.7) 222 (2.0) 11160 (100.0)

Illawarra Shoalhaven (Metropolitan) 2506 (18.0) 1674 (12.0) 2213 (15.9) 1740 (12.5) 1309 (10.0) 1116 (8.0) 10 (0.1) 2820 (20.3) 453 (3.3) 13922 (100.0)

Western Sydney (Metropolitan) 2124 (23.4) 1622 (17.8) 1945 (21.4) 759 (8.4) 571 (6.2) 750 (8.3) 21 (0.2) 1005 (11.1) 290 (3.2) 9087 (100.0)

Nepean Blue Mountains (Metropolitan) 2126 (13.2) 434 (3.2) 1294 (9.6) 1315 (9.8) 4340 (32.3) 1585 (11.8) 9 (0.1) 1916 (14.2) 452 (3.4) 13471 (100.0)

Northern Sydney (Metropolitan) 1058 (18.0) 592 (10.0) 1050 (17.9) 743 (12.7) 772 (13.2) 845 (14.4) 2 (0.0) 698 (11.9) 105 (1.8) 5865 (100.0)

Central Coast (Rural) 3426 (25.5) 1619 (12.0) 1799 (13.4) 504 (3.7) 2672 (19.9) 1084 (8.1) 25 (0.2) 2034 (15.1) 281 (2.1) 13444 (100.0)

Hunter New England (Rural) 7170 (24.4) 1086 (3.7) 4448 (15.1) 2354 (8.0) 4161 (14.1) 5507 (18.7) 51 (0.2) 3847 (13.1) 784 (2.7) 29408 (100.0)

Northern NSW (Rural) 1596 (21.9) 452 (6.2) 1251 (17.2) 399 (5.5) 393 (5.4) 685 (9.4) 12 (0.2) 2246 (30.9) 240 (3.3) 7274 (100.0)

Mid North Coast (Rural) 1885 (21.2) 431 (4.8) 1257 (14.1) 781 (8.8) 1345 (15.1) 1097 (12.3) 3 (0.0) 1853 (20.8) 259 (2.9) 8911 (100.0)

Southern NSW (Rural) 1113 (16.7) 309 (4.6) 669 (10.1) 526 (7.9) 904 (13.6) 1733 (26.1) 35 (0.5) 1174 (17.7) 188 (2.8) 6651 (100.0)

Murrumbidgee (Rural) 1720 (14.8) 604 (5.2) 1724 (14.8) 1224 (10.5) 1385 (11.9) 1889 (16.2) 38 (0.3) 2676 (23.0) 391 (3.4) 11651 (100.0)

Western NSW (Rural) 1547 (20.0) 386 (5.0) 1334 (17.2) 396 (5.1) 619 (8.0) 1801 (23.3) 9 (0.1) 1416 (18.3) 236 (3.0) 7744 (100.0)

Far West (Rural) 214 (14.0) 161 (10.5) 269 (17.6) 182 (11.9) 358 (23.4) 97 (6.4) 1 (0.1) 212 (13.9) 33 (2.2) 1527 (100.0)

TOTAL NSW 33935 (20.4) 13498 (8.1) 24387 (14.7) 14626 (8.8) 25170 (15.2) 22359 (13.4) 246 (0.1) 27488 (16.5) 4589 (2.8) 166298 (100.0)
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Table 3 Number and percentages (within age) of therapists preventive clinical activities performed for adolescents,
year 2011

Preventive activity Age Total

12 13 14 15 16 17

N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Dietary Advice 3032 (9.2) 2616 (8.2) 2287 (7.8) 2064 (7.9) 1784 (7.7) 1724 (7.5) 13498 (8.1)

Oral Hygiene Instruction 5381 (16.4) 4801 (15.1) 4217 (14.3) 3751 (14.3) 3204 (13.8) 3033 (13.3) 24387 (14.7)

Professional Clean
(plaque and calculus removal)

2884 (8.8) 268 (8.5) 2540 (8.6) 2297 (8.8) 2041 (8.8) 2177 (9.5) 14626 (8.8)

Topical Fluoride Application 4940 (15.0) 4878 (15.4) 4378 (14.9) 3941 (15.0) 3571 (15.4) 3462 (15.2) 25170 (15.2)

Fissure Sealant 4578 (13.9) 4745 (15.0) 4470 (15.2) 3502 (13.4) 2590 (11.2) 2474 (10.8) 22359 (13.4)

Radiographs 6191 (18.8) 6238 (19.7) 6059 (20.5) 5489 (20.9) 5038 (21.8) 4920 (21.5) 33935 (20.4)

Smoking Cessation 0 (0.0) 6 (0.0) 26 (0.1) 43 (0.2) 69 (0.3) 102 (0.4) 246 (0.1)

NSW STATE TOTAL 32856 (100.0) 31739 (100.0) 29502 (100.0) 26205 (100.0) 23161 (100.0) 22835 (100.0) 166298 (100.0)
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the public system when their parents were unable to meet
the on-going costs of treatment outside the parameters of
the voucher [14]. Most adolescents accessing NSW Public
Oral Health Services are from disadvantaged groups in-
cluding the working poor. These individuals would benefit
greatly from preventive care and advice [10,12,21,31,32]
from Therapists.

Fluoride policy
The NSW fluoride policy pertaining to professionally ap-
plied fluoride products for individuals above 10 years of
age recommends that fluoride varnish and/or high con-
centrated fluoride gels should be used for patients who
have an elevated risk of developing caries [25]. Topical
fluoride use has been scientifically proven to be effective
in the prevention and control of dental caries and their
use for caries stabilisation [9,33,34].
The majority of adolescents being treated came from

deprived (low socio-economic) and rural and remote areas
where caries rates are high [14]. For example the high
levels of restorative and extraction activities recorded for
Northern NSW (Table 2) which is an unfluoridated area
should signpost the importance of providing fluoride
treatments for these at risk patients. However, the Thera-
pists recorded an actual level of only 5.4 percent topical
fluoride treatments for these patients. Adolescents living
in Northern NSW have high levels of dental caries and
Therapists from this area did spend time on oral hygiene
instruction (17.2%) and the use of fluoride tooth paste,
which aligns with the fluoride policy [25]. Therapists in
two other LHDs spent similar proportion of time on oral
hygiene instruction, one metropolitan and one rural. The
reasons other LHDs spent less time is not clear, and
further research using qualitative approaches is warranted.
Skinner et al. [14] reported a mean DMFT of 2.4 for

NSW rural and remote regions, with a mean DMFT for
Mid North Coast of 3.0 therefore provision of topical
fluoride treatments for adolescents residing in these areas
is especially important in conjunction with oral hygiene
education and promotion of tooth brushing with fluoride
toothpaste, according to government policy [14,25]. This
study illustrated fluoride applications for rural and remote
areas varied between 5.4 percent (Northern NSW) to 23.4
percent for Far West LHD, compared to metropolitan
LHDs ranging from 8.1 percent (Sydney) to 32.3 percent
in Nepean Blue Mountains.
Considering the Australian Government Teen Dental

Program aimed at low socio-economic families had an
emphasis on preventive care [23], it is disappointing to
note the low levels of topical fluoride use and oral hygiene
instruction across LHDs, as these are relatively simple and
quick procedures that assist in dental caries prevention [9].
Previous studies have identified factors influencing cli-
nician’s adherence to preventive guidelines for example
lack of time, variances in practitioners awareness of
protocols, guidelines and individual habitual clinical be-
haviours [35-37].

Pit and fissure sealant: use of in oral health services, NSW
policy
Placement of fissure sealants in the occlusal surfaces of
permanent molars, the sites most susceptible to dental
caries is a proven clinical preventive intervention, espe-
cially for those individuals classed as being at high risk of
developing dental caries [26,38].
This study recorded the percentages of fissure sealants

provided by Therapists for adolescents accessing the
NSW Public Oral Health system; although levels of
fissure sealants across LHDs were fairly low, the findings
illustrated that Therapists placed fissure sealants aligned
with permanent tooth eruption age timeframes. According
to Skinner et al. [14] in their State-wide dental survey,
South Eastern Sydney LHD 14–15 year olds had the most
fissure sealants in their permanent teeth across NSW.
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However, in our study fissure sealant percentages provided
to adolescents by Therapists in this LHD were particularly
low. This suggests the focus on fissure sealants as a
preventive modality for 14–15 year olds may well have
occurred in the private sector. A study undertaken by
Clarkson et al. [39] in Scotland offered incentives of re-
muneration and training for the underutilised practice
of placement of fissure sealants by dentists. Following
the intervention the authors reported a 9.8% increase in
the provision of fissure sealants, with no significant dif-
ference noted in the type of education provided [39].
Little is known of the impact the Australian Government
Teen Dental Program vouchers had on Therapists fissure
sealant preventive practice as separate treatment items
were not reported as there was a flat fee per voucher.
The use of bitewing radiographs by Therapists as a

diagnostic and caries management tool was clearly not a
standard procedure. This is clearly insufficient as they pro-
vide relevant clinical information prior to the placement
of fissure sealants and planning a preventive strategy
[26,32,40]. Despite the evidence of the value of fissure
sealants as a preventive treatment, most NSW LHDs with
high restorative and dental extraction activities reported
low fissure sealant placement activity.
Bonetti et al’s [35] study used psychological models to

understand and predict general dental practitioner’s clin-
ical behaviour to placement of fissure sealants. The
authors suggested that evidence-based behaviour of clini-
cians can be enhanced by influencing beliefs of the posi-
tive outcomes of fissure sealant placements and creating a
clinical habit of performing them as an integral part of
patient management.
Overall, the provision of fissure sealants as a preventive

modality was inadequate in comparison with the time
devoted to restorative care across the State for adolescents.
Satur et al’s [41] study reported that due to greater demand
in rural areas for urgent treatment including emergencies,
less preventive care was being offered to patients, and this
may explain why some Therapists were not placing fissure
sealants.

Smoking cessation brief intervention at the chairside: role
of public oral health/dental services policy
According to the Cancer Council Australia, 80% of adults
become addicted to smoking during their adolescent years
[42]. Researchers recommend provision of smoking cessa-
tion in the dental setting for adolescents as an early inter-
vention strategy [43]. Self-reporting by patients completing
their medical history should be used as a trigger by all
clinicians in NSW Public Oral Health Services to provide
smoking cessation advice [27]. Therapists identified
adolescents for smoking cessation advice commencing
at age 13 and the numbers given advice slowly increased
with patient age. Nonetheless, despite this policy smoking
cessation advice was rarely offered. Trotter and Worcester’s
[44] study reported lack of resources and patient materials,
clinician doubts regarding being effective, lack of confi-
dence to tackle the issues and support patients to quit
smoking and insufficient time as barriers to perform pre-
ventive activities. Our study suggests that further review and
on-going training support for Therapists is required if smok-
ing cessation is going to be offered routinely in line with the
NSW Policy.

Oral hygiene instruction
Adolescence is a critical developmental life stage whereby
clinicians may engage with patients to promote self-efficacy
towards improved oral health practices for long term health
outcomes [21,31]. In this study the offer of oral hygiene
education to adolescents to promote brushing with fluoride
toothpaste was low across all LHDs.
Oral hygiene is an individual’s personal maintenance

plan to disrupt the plaque biofilm to prevent its accumu-
lation on teeth and gingiva [45]. The promotion of brushing
twice a day with a fluoride tooth paste to prevent dental
caries is an important part of this activity. Oral hygiene
education guidelines for adolescents are lacking, but, tooth-
brushing with a fluoride toothpaste are part of the NSW
Health Fluoride Use Policy [25]. Therefore, Therapists
should be supported in the clinical setting with the
provision of oral health products (fluoride toothpaste and
tooth brush) to issue to patients for home-care use in line
with the Ottawa Charter ‘supportive environment’ principle
[46]. There was a decline of oral hygiene education for
older adolescents which is a concern considering evidence
of adolescents’ levels of caries experience [5,14] and their
prospective as young parents.
Studies linking periodontal disease with systemic disease

suggest that Therapists should offer professional prophy-
laxis in association with oral hygiene instruction [47,48].
This study illustrated that professional cleaning (plaque
and calculus removal) clinical activities provided for ado-
lescents could be improved, and this may happen as the
proportion of dually qualified Therapists and Hygienists
increases.

Dietary advice
There is overwhelming evidence regarding the role of sugar
and its frequent consumption in the aetiology of dental
caries [49,50], however dietary advice was given little time
by Therapists in NSW. Somewhat surprisingly, given the
higher levels of dental caries this study found that in six
rural LHDs, Therapists provided lower levels of dietary
advice to adolescents when compared with Therapists in
metropolitan LHDs. There is certainly scope for further
research to investigate why Therapists offering dietary ad-
vice is so variable across LHDs. Therapists in public health
settings have opportunities to provide dietary advice for
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adolescents utilising different strategies such as adopting
Motivational Interviewing techniques and utilising easy to
translate diet tip sheets [21,31].
There is a plethora of evidence regarding adolescent’s

dietary habits. Parents and health practitioners face fierce
media advertising of carbonated beverages, sport drinks
and sugary snacks [51-53]. Nevertheless, it is important
that Therapists work in collaboration with allied health
professionals for example dieticians, diabetic educators,
health promotion professionals and local community agen-
cies to offer advice to young people so they have the know-
ledge to change their behaviour. This aligns with the
Common Risk Factor Approach principles [16,17] so that
advice on oral health fits in with the general health con-
cerns of trying to reduce obesity and early onset of diabetes
[1,54] and systemic diseases [47].
This is the first study undertaken in NSW to record the

provision of preventive care provided by Therapists to
adolescents accessing the Public Oral Health Service.
The re-use of the ISOH data for research purposes re-
quires more investigation. A useful first step would be
to assess the reliability of the data in more detail. In
addition, the way preventive items are coded should be
the subject of a review as currently preventive activities
are not captured in any great depth and useful data may
be missed.

Conclusions
The retrospective study into the provision of preventive
and clinical treatment by Therapists to adolescents acces-
sing the NSW Public Oral Health Service has demon-
strated that adolescents were offered preventive care
but there was considerable variation between Local
Health Districts.
A review of the way NSW Health Policy Directives are

implemented and the reasons for non-compliance should
be undertaken at a LHD level. Of particular concern is the
need to enhance the use of topical fluorides, placement of
fissure sealants, and the provision of dietary and smoking
cessation advice.

Competing interests
The authors declare that they have no competing interests.
The authors are responsible for the content of this study and do not reflect
the views of the NSW Ministry of Health or the funding agency.

Authors’ contributions
AVM participated in the study design, performed the data analysis and
drafted the manuscript. ASB appraised the data analysis and assisted with
drafting the manuscript. JT participated in the design of the study and
assisted with drafting the manuscript. The study was overseen by FAB, who
participated in the study design, data analysis and drafting of the
manuscript. All authors read and approved the final manuscript.

Acknowledgements
Source of funding: NSW Ministry of Health, Rural and Remote Allied Health
Professionals Postgraduate Scholarship Scheme.
Thank you to Director, Mr John Skinner and Manager, Oral Health
Information Systems, Mr Michael Jacobi Centre for Oral Health Strategy NSW
for releasing the NSW State data and providing guidance for the research.
Appreciation to Mr Kim Colyvas, School of Mathematical and Physical
Sciences, University of Newcastle, NSW Australia for professional statistics
advice.

Author details
1Faculty of Health, School of Health Sciences, Oral Health, University of
Newcastle, Ourimbah, NSW 2258, Australia. 2Population Oral Health Unit,
Faculty of Dentistry, University of Sydney, 1 Mons Road, Westmead, NSW
2145, Australia.

Received: 14 May 2014 Accepted: 4 November 2014
Published: 28 November 2014
References
1. NSW Ministry of Health: Oral Health 2020: A Strategic Framework for Dental

Health in NSW, Sydney; 2013. http://www.health.nsw.gov.au/oralhealth/
Publications/oral-health-2020.pdf.

2. Centre for Oral Health Strategy NSW: Practice Oversight of Dental Therapists,
Dental Hygienists & Oral Health Therapists. Sydney: Department of Health,
Australia; 2008.

3. Ford PJ, Farrah CS: Oral health therapists: what is their role in Australian
health care? Int J Dent Hyg 2012, 11(1):22–27.

4. Australian Dental Association: Adolescent Oral Health-Dental Health Week
2006. In National Dental Update. NSW: Australian Dental Association Inc.
Sydney; 2006.

5. Armfield JM, Spencer AJ, Brennan DS: Dental Health of Australia’s Teenagers
and pre-Teen Children: The Child Dental Survey, Australia2003-04, Dental Statistics
and Research Series no. 52.Cat.No.DEN 199. Canberra: AIHW; 2009.

6. American Academy of Pediatric Dentistry: Guideline on caries risk
assessment and management for infants, children, and adolescents.
Pediatr Dent 2010, 32(6):101–108.

7. Chown P, Kang M, Sanci L, Newnham V, Bennett DL: Adolescent Health:
Enhancing the Skills of General Practitioners in Caring for Young People from
Culturally Diverse Backgrounds, GP Resource Kit 2nd Edition. 2nd edition.
Sydney: NSW Centre for the Advancement of Adolescent Health and
Transculture Mental Health Centre; 2008.

8. American Academy of Pediatric Dentistry: Guideline on oral health care for
the pregnant adolescent. Pediatr Dent 2010, 32(6):127–131.

9. Davies RM, Blinkhorn AS: Preventing dental caries: part 1 the scientific
rationale for preventive advice. Dent Update 2013, 40(9):719–722.

10. American Academy of Pediatric Dentistry: Guideline on oral health
adolescent care. In Clinical Guidelines 2010, 35(6):137–144.

11. Broadbent JM, Thomson WM, Poulton R: Oral health beliefs in adolescence
and oral health in young adulthood. J Dent Res 2006, 85(4):339–343.

12. Levine AB, Stillman-Lowe C: The Scientific Basis of Oral Health Education.
6th edition. London: British Dental Journal; 2009.

13. Armfield JM, Spencer AJ, Slade G: Changing inequalities in the distribution
of caries associated with improving child oral health in Australia. J Public
Health Dent 2009, 69(2):125–134.

14. Skinner J, Johnson G, Phelan C, Blinkhom A: Dental Caries in 14-and
15- year-olds in New South Wales, Australia. BioMed Central Public
Health 2013, 13(1060):1–8.

15. National Advisory Committee on Oral Health: Healthy Mouths Healthy Lives:
Australia’s National Oral Health Plan 2004–2013. Adelaide: Government of
South Australia; 2004. https://www.adelaide.edu.au/oral-health-promotion/
resources/public/pdf_files/oralhealthplan.pdf.

16. Petersen PE, Kwan S: Evaluation of community-based oral health
promotion and oral disease prevention-WHO recommendations for
improved evidence in public health practice. Community Dent Health
2004, 21:319–329.

17. Sheiham A, Watt RG: The common risk factor approach: a rational basis for
promoting oral health. Community Dent Oral Epidemiol 2000, 28(6):399–406.

18. New South Wales Government: Healthy Kids Initiative. http://www.healthykids.
nsw.gov.au/.

19. Marinho VC, Higgins JP, Logan S, Sheiham A: Topical fluoride (toothpastes,
mouthrinses, gels or varnishes) for preventing dental caries in children
and adolescents. Cochrane Database Syst Rev 2003, 4, CD002782.

http://www.health.nsw.gov.au/oralhealth/Publications/oral-health-2020.pdf
http://www.health.nsw.gov.au/oralhealth/Publications/oral-health-2020.pdf
https://www.adelaide.edu.au/oral-health-promotion/resources/public/pdf_files/oralhealthplan.pdf
https://www.adelaide.edu.au/oral-health-promotion/resources/public/pdf_files/oralhealthplan.pdf
http://www.healthykids.nsw.gov.au/
http://www.healthykids.nsw.gov.au/


Masoe et al. BMC Oral Health 2014, 14:142 Page 9 of 9
http://www.biomedcentral.com/1472-6831/14/142
20. Tickle M, Milsom KM, King D, Blinkhorn AS: The influences on preventive
care provided to children who frequently attend the UK general dental
service. Br Dent J 2003, 194(6):329–332.

21. Yevlahova D, Satur J: Models for individual oral health promotion and
their effectiveness: a systematic review. Aust Dent J 2009, 54(3):190–197.

22. Walsh MM, Buchanan SA, Hoover CI, Newbrun E, Taggart EJ, Armitage GC,
Robertson PB: Clinical and microbiologic effects of single-dose metro-
nidazole or scaling and root planing in treatment of adult periodontitis.
J Clin Periodontol 1986, 13(2):151–157.

23. Australian Government Department of Human Services: Medicare Teen
Dental Plan; 2012. http://www.humanservices.gov.au/customer/services/
medicare/medicare-teen-dental-plan.

24. Centre for Oral Health Strategy NSW: Priority Oral Health Program and List
Management Protocols. NSW: Ministry of Health; 2008. http://www0.health.
nsw.gov.au/policies/pd/2008/pdf/PD2008_056.pdf.

25. Centre for Oral Health Strategy NSW: Fluorides - Use of in NSW. Sydney:
Ministry of Health NSW; 2006. http://www0.health.nsw.gov.au/policies/pd/
2006/PD2006_076.html.

26. Centre for Oral Health Strategy NSW: Pit and Fissure Sealants: Use of In Oral
Health Services, NSW. NSW: Ministry of Health; 2013. http://www0.health.nsw.
gov.au/policies/pd/2013/pdf/PD2013_025.pdf.

27. Centre for Oral Health Strategy NSW: Smoking Cessation Brief Intervention at
the Chairside: role of Public Oral Health/Dental Service. Sydney: Ministry of
Health NSW; 2009. http://www0.health.nsw.gov.au/policies/pd/2009/pdf/
PD2009_046.pdf.

28. Australian Dental Association Inc: The Australian Schedule of Dental Services
and Glossary. Tenth edition. Australia: Australian Dental Association Inc; 2013.
http://www.ada.org.au/app_cmslib/media/lib/1303/m538110_v1_10th%
20edition%20schedule%20and%20glossary_web.pdf.

29. IBM: SPSS Statistics V21. New York, U.S.A: IBM Corp; 2012.
30. Australian Bureau of Statistics: Australian Bureau of Statistics Regional

Population, Australia, 2012 (cat no.3218:0) and Population by Age and Sex,
Regions of Australia, 2012. Centre of Epidemiology and Evidence NSW
Ministry of Health; 2012. http://trove.nla.gov.au/work/166584813?
selectedversion=NBD49859488.

31. Stillman-Lowe C: Oral Health Education What Lessons Have We Learnt, Oral
Health Promotion; 2009. https://www.adelaide.edu.au/oral-health-
promotion/publications/journal/Oral%20Health%20Education.pdf.

32. Evans RW, Dennison PJ: The caries management system: an evidence- based
preventive strategy for dental practitioners. Application for children
and adolescents. Aust Dent J 2009, 54(4):381–389.

33. Marinho VC: Cochrane reviews of randomized trials of fluoride therapies
for preventing dental caries. Eur Arch Paediatr Dent 2009, 10(3):183–191.

34. Featherstone JD: The caries balance: the basis for caries management by
risk assessment. Oral Health Prev Dent 2004, 2(1):259–264.

35. Bonetti D, Johnston M, Clarkson JE, Grimshaw J, Pitts NB, Eccles M, Steen N,
Thomas R, Maclennan G, Glidewell L, Walker A: Applying psychological
theories to evidence-based clinical practice: identifying factors predictive
of placing preventive fissure sealants. Implement Sci 2010, 5(25):1–14.

36. Grol R, Grimshaw J: From best evidence to best practice: effective
implementation of change in patients’ care. Lancet 2003, 362(9391):1225–1230.

37. Yarnall KS, Pollak KI, Ostbye T, Krause KM, Michener JL: Primary care: is
there enough time for prevention? Am J Public Health 2003, 93(4):635–641.

38. Ahovuo-Saloranta A, Hiiri A, Nordblad A, Makela M, Worthington HV: Pit and
fissure sealants for preventing dental decay in the permanent teeth of
children and adolescents. Cochrane Database Syst Rev 2008, 4:CD001830.

39. Clarkson JE, Turner S, Grimshaw JM, Ramsay CR, Johnston M, Scott A,
Bonetti D, Tilley CJ, Maclennan G, Ibbetson R, Macpherson LM, Pitts NB:
Changing clinicians’ behavior: a randomized controlled trial of fees and
education. J Dent Res 2008, 87(7):640–644.

40. Featherstone JD, Domejean-Orliaguet S, Jenson L, Wolff M, Young DA:
Caries risk assessment in practice for age 6 through adult. J Calif Dent
Assoc 2007, 35(10):703–707. 710–703.

41. Satur J, Gussy M, Marino R, Martini T: Patterns of dental therapists’ scope
of practice and employment in Victoria, Australia. J Dent Educ 2009,
73(3):416–425.

42. Cancer Council of Australia: Youth Smoking; 2014. http://wiki.cancer.org.au/
policy/Tobacco_control/Impact#Children_and_adolescents.

43. Shelley D, Cantrell J, Faulkner D, Haviland L, Healton C, Messeri P: Physician
and dentist tobacco use counselling and adolescent smoking behaviour:
results from the 2000 National Youth Tobacco Survey. Pediatrics 2005,
115(3):719–725.

44. Trotter L, Worcester P: Training for dentists in smoking cessation
intervention. Aust Dent J 2003, 48(3):183–189.

45. Choo A, Delac DM, Messer LB: Oral hygiene measures and promotion:
review and considerations. Aust Dent J 2001, 46(3):166–173.

46. World Health Organisation (WHO): Ottawa Charter; 2011. http://www.who.
int/healthpromotion/conferences/previous/ottawa/en/.

47. Cullinan MP, Ford PJ, Seymour GJ: Periodontal disease and systemic
health: current status. Aust Dent J 2009, 54(1):62–69.

48. Clerehugh V: Periodontal diseases in children and adolescents.
Br Dent J 2008, 204(8):469–471.

49. Armfield JM, Spencer AJ: Dental Health Behaviours Among Children 2002–2004:
The use of Fluoride Toothpaste, Fluoride Tablets and Drops, and Fluoride
Mouthrinse. Dental Statistics and Research Series no. 56. Cat. no. DEN 215.
Canberra: AIHW; 2012. http://www.aihw.gov.au/WorkArea/DownloadAsset.
aspx?id=10737421050.

50. Jenson L, Budenz AW, Featherstone JD, Ramos-Gomez FJ, Spolsky VW,
Young DA: Clinical protocols for caries management by risk assessment.
J Calif Dent Assoc 2007, 35(10):714–723.

51. Buchanan H, Coulson NS: Consumption of carbonated drinks in
adolescents: a transtheoretical analysis. Child Care Health Dev 2007,
33(4):441–447.

52. Waterhouse PJ, Auad SM, Nunn JH, Steen IN, Moynihan PJ: Diet and dental
erosion in young people in south-east Brazil. Int J Paediatr Dent 2008,
18(5):353–360.

53. Lee JG, Brearley Messer LJ: Contemporary fluid intake and dental caries in
Australian children. Aust Dent J 2011, 56(2):122–131.

54. Osberg A, Bengtsson C, Lissner L, Hakeberg M: Oral health and obesity
indicators. Biomed Central Oral Health 2012, 12(50):2–7.

doi:10.1186/1472-6831-14-142
Cite this article as: Masoe et al.: Preventive and clinical care provided
to adolescents attending public oral health services New South
Wales, Australia: a retrospective study. BMC Oral Health 2014 14:142.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.humanservices.gov.au/customer/services/medicare/medicare-teen-dental-plan
http://www.humanservices.gov.au/customer/services/medicare/medicare-teen-dental-plan
http://www0.health.nsw.gov.au/policies/pd/2008/pdf/PD2008_056.pdf
http://www0.health.nsw.gov.au/policies/pd/2008/pdf/PD2008_056.pdf
http://www0.health.nsw.gov.au/policies/pd/2006/PD2006_076.html
http://www0.health.nsw.gov.au/policies/pd/2006/PD2006_076.html
http://www0.health.nsw.gov.au/policies/pd/2013/pdf/PD2013_025.pdf
http://www0.health.nsw.gov.au/policies/pd/2013/pdf/PD2013_025.pdf
http://www0.health.nsw.gov.au/policies/pd/2009/pdf/PD2009_046.pdf
http://www0.health.nsw.gov.au/policies/pd/2009/pdf/PD2009_046.pdf
http://www.ada.org.au/app_cmslib/media/lib/1303/m538110_v1_10th%20edition%20schedule%20and%20glossary_web.pdf
http://www.ada.org.au/app_cmslib/media/lib/1303/m538110_v1_10th%20edition%20schedule%20and%20glossary_web.pdf
http://trove.nla.gov.au/work/166584813?selectedversion=NBD49859488
http://trove.nla.gov.au/work/166584813?selectedversion=NBD49859488
https://www.adelaide.edu.au/oral-health-promotion/publications/journal/Oral%20Health%20Education.pdf
https://www.adelaide.edu.au/oral-health-promotion/publications/journal/Oral%20Health%20Education.pdf
http://wiki.cancer.org.au/policy/Tobacco_control/Impact#Children_and_adolescents
http://wiki.cancer.org.au/policy/Tobacco_control/Impact#Children_and_adolescents
http://www.who.int/healthpromotion/conferences/previous/ottawa/en/
http://www.who.int/healthpromotion/conferences/previous/ottawa/en/
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737421050
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737421050

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Fluoride policy
	Pit and fissure sealant: use of in oral health services, NSW policy
	Smoking cessation brief intervention at the chairside: role of public oral health/dental services policy
	Oral hygiene instruction
	Dietary advice

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


