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Minimal Intervention Dentistry (MID) is a practice that attempts 
to ensure that teeth are kept functional for life [10]. MID includes early 
diagnosis, risk assessment, early detection of mineral loss, non-surgical 
treatment and preservation of the tooth structure [11,12]. A study 
in the Northern Territory with indigenous children utilised a MID 
approach of applying concentrated topical fluoride to an intervention 
group over a two year period [13]. The efficacy of the intervention was 
examined utilising the net dental caries increment and was lower in the 
intervention group compared to the control group by an average of 3.0 
surfaces per child. 

Dental professionals are currently facing an unfathomable task 
of how to manage the large burden of consequences associated with 
caries progression across the world. Population health promotion 
and prevention strategies aimed at younger children can potentially 
improve oral health throughout adult life. ‘Smiles4Miles’ is a Dental 
Health Services Victoria (DHSV) initiative which began in 2004 
and works in partnership with Community Dental Health Clinics to 
improve the oral health of pre-school aged children in Victoria. The 
key health promotion messages encouraged with the ‘Smiles4Miles’ 
program focussed on Eat Well, Drink Well, Clean Well, Play Well 
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Background
Oral diseases are thought to affect 3.9 billion people globally and 

untreated caries in permanent teeth, with decay due to mineral loss, 
is the most common condition reported [1]. Dental caries is a major 
health problem in most industrialised countries and is thought to 
affect 60-90% of school aged children [2]. A report from the Australian 
Institute of Health and Welfare observed that 40% of 4-5 year old 
children within Australia experienced caries [3]. Childhood dental 
disease can cause acute pain, difficulty eating resulting in reduced 
self-esteem and sleep deprivation. Severe childhood caries can have 
consequences for the carer with time away from work and general 
disturbance to normal family life [4]. Studies have observed that in 
children from low socioeconomic areas, caries commonly co-exist [5,6] 
and with obesity [5]. 

The treatment of oral disease using traditional methods is costly 
and in industrialized countries currently rates the fourth most 
expensive disease to treat [2]. Within Australia, poor oral health has 
a significant economic cost and in 2011-2012 total expenditure on 
dental services was $8,336 million [7]. This current study examines 
the regional and rural areas of Geelong and the Colac-Otway Shire 
(South-West Victoria, Australia) and includes disadvantaged sectors 
of the communities where many children have required emergency 
dental procedures (1,085 visits in children aged 0-12yr for 2014) due 
to gross caries. Parents have been observed to present at dental services 
when the child was experiencing pain, not for regular dental check-
ups. While some children receive dental treatment within the dental 
chair, for more severe cases a dental general anaesthetic (GA) may be 
required [8]. Dental GA’s use intensive resources and patients may 
experience side-effects or complications [9]. 

Abstract
Dental caries is a major health problem in most industrialised countries. Childhood dental disease can cause 

acute pain, difficulty eating resulting in reduced self-esteem and sleep deprivation. The treatment of oral disease using 
traditional methods is costly and in industrialized countries currently rates the fourth most expensive disease to treat. 
Dental professionals are currently facing an unfathomable task of how to manage the large burden of consequences 
associated with caries progression across the world.

The Barwon South-West Region of Victoria, Australia is a diverse regional/rural area. Some communities are quite 
remote. Barwon Health and Colac Area Health Oral Health Services developed an outreach program to improve access 
to dental services for children. A Minimal Intervention Dentistry approach was incorporated and includes early diagnosis, 
risk assessment, early detection of mineral loss, non-surgical treatment and preservation of the tooth structure.

Kindergartens throughout the region and children in the first year of Primary School are visited by Oral Health 
Therapists. Teeth are scored according to the International Caries Detection Assessment System and any early 'white 
spot' lesions identified have fluoride varnish applied. Children receive up to three dental check-ups during the year and 
given a toothbrush and toothpaste at each visit. Parent engagement sessions are conducted during Visit 2. 

Examinations and fluoride application take only 3 - 6 minutes for each child, compared with the usual 30 minute 
appointments in dental clinics. Two virtual chairs have been created as two dental teams visit Kindergartens throughout 
the Barwon Region, significantly easing pressure at Community dental clinics. The Kinder Wide Smiles program 
successfully intervened in the oral health of 5,305 children in the region. Most importantly, one of the barriers for children 
not presenting to static dental clinics for screening has been eliminated.
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enamel breakdown; 05 Distinct cavity with visible dentine and 06 
Extensive distinct cavity with visible dentine. Fillings or crowns were 
recorded along with sealed surfaces and hypomineralization. If a 
hypomineralized surface showed signs of caries, the scoring for the 
caries took precedence in the scoring system. 

All clinicians involved with the Kinder Wide Smiles project 
undertook an ICDAS training program. Over 50 images ranging 
from ICDAS scores 0-6 were used to assess all clinicians within the 
group and promote discussion between difficult cases. Clinicians 
were calibrated in a closed group environment to ensure consistency 
amongst the group. Each child participating in the study had ICDAS 
scores recorded for each tooth surface.

Visit 1 and Visit 3

Children whose parents had consented to the program were 
screened for early signs of decay using the ICDAS system (0 = sound 
surface to 6 = extensive cavity with visible dentine). The clinician would 
score each surface with the dental assistant recording the information 
on the child’s chart. Fluoride application (0.25 ml/tooth) with Duraphat 
(Colgate-Palmolive Pty Ltd®) was applied to white spot lesions or decay 
with an ICDAS score greater than 0 if consent had been given from a 
parent. The presence of plaque was recorded by scoring sextants of the 
mouth (posterior and anterior teeth) with a 0 (no plaque) or 1 (plaque 
evident). Each child was questioned about teeth brushing habits and 
the process took approximately 3-6 minutes per child. 

Parents were given a report of the visit that noted that no treatment 
was required; or white-spot lesions were identified and Duraphat 
applied; or your child refused screening. If advanced decay (ICDAS 
score of 3+) was detected, a referral was sent home with the child 
to alert the parent of their child’s need for further treatment. Upon 
returning to the dental clinic, all data was entered into the clinical 
record. An “intervention” form was completed for each visit outlining 
the Kindergarten details, number of children screened, and any events 
that occurred at the Kindergarten.

Visit 2

In addition to screening the children’s teeth, a parent engagement 
session was conducted. Information about baby teeth, diet, tooth 
brushing and flossing, early-signs of decay, and treatment options 
were covered in this presentation. Parental engagement included any 

and Stay Well. Our goal was to build on the Smiles4Miles Oral 
Health Promotion model by including an early intervention, Minimal 
Intervention Dentistry (MID) outreach program. 

Region

Barwon Health and Colac Area Health provide oral health services 
to the Colac-Otway Shire (population 20,345: area 3,433 km2) and 
Greater Geelong (population 221,515: area 1,247 km2) in South-West 
Victoria, Australia (Figure 1). People living in the region may have 
to travel 100 km to attend a public or private dental clinic. The area 
includes regional towns, small townships, coastal resort towns, small 
acreage properties and larger farms. 

Methods
In 2013, initial contact in Geelong was made with early 

learning centres/Kindergartens (children aged 3-5 years), under the 
administration of the Geelong Kindergarten Association (GKA) and 
six independently run centres. These Kindergartens were involved 
in the Smiles4Miles program and had in place the framework and 
policies to support a health program. The new program introducing 
the MID approach to Kindergartens was titled Kinder Wide Smiles. 
Within the Colac-Otway region, all Kindergartens had been involved 
in the Smiles4Miles program as this region held fewer centres with no 
governing organisation.

Oral Health Therapists (OHTs) made contact with the Director 
of the Kindergarten and supplied an initial set-up pack to answer any 
questions. OHTs were present at drop-off and pick-up times for the 
children, so that parents could become familiar and aware of the new 
program. Parents filled out consent forms for their child to participate.

Over the course of the year, each Kindergarten was visited three 
times (Figure 2). A dental chart was created for individual patients that 
allowed all screening information to be recorded on the same sheet 
over the three visits annually. Patient information was entered into the 
Dental Health Services Victoria Titanium clinical record and a Barwon 
Health Access database for research purposes. 

A dental kit was used at each visit and included; fluoride varnish, 
micro brushes, cotton roll, gauze, gloves, glasses, mirrors, rubbish 
bags, antiseptic hand scrub and head-torch. Every child was supplied 
with a toothbrush and toothpaste, irrespective of consent being given 
to participate in the program. OHTs, Dentists and Dental Assistants 
participated in the program. At each visit, a communal place would 
be chosen for dental examinations so children did not feel that they 
were being separated from the main group. The locations were private 
enough that children would not get distracted by other activities 
occurring in the room. A small table and two chairs were often used. 
The Kindergarten teacher would bring the children to the screening 
area. Three forms of identification included the name of child, date of 
birth and gender and consent for screening and fluoride application 
were checked before proceeding with the dental examination.

Over the last decade the International Caries Detection and 
Assessment System (ICDAS) has been introduced to measure the 
surface changes and potential depth of carious lesions using surface 
characteristics [14]. The ICDAS method includes identifying the 
progression of early enamel carious lesions and obvious dentine 
carious lesions. Scoring of not sealed or restored surfaces includes: 
00 Sound tooth surface; 01 First visual change in enamel; 02 Distinct 
visual change in enamel; 03 Enamel breakdown, no dentine visible; 
04 Underlying dark shadow from dentine, with or without localised 

Figure 1: Study region:  Geelong and Colac, South-West Victoria, Australia.

Barwon South Western Region 
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general questions about their children’s dental health or the program. 
A questionnaire explored the success of these sessions on parent’s 
dental knowledge. A ‘sometimes and everyday’ food game engaged 
children and parents alike to identify healthy food choices.

The program was continued at Kindergartens in 2014 and extended 
to include children in the first year of primary school (5-6yr). 

Results
Kindergartens

In 2013, fifty-eight Kindergartens in the Geelong (44) and Colac-

Otway (14) region participated in the Kinder Wide Smiles program. 
Dental examinations were attended by 2,320 children, representing 
66% of children enrolled at these settings. At Visit 1 there were 1,989 
children, 1,949 attended Visit 2 and 1,965 children attended Visit 3 
(Figure 3). Duraphat® was applied to tooth surfaces with an ICDAS 
score of 01, 02 or 03. Fluoride varnish was applied for 723 (36%), 810 
(42%) and 917 (47%) children at Visits 1, 2 and 3, respectively. Fluoride 
was applied on at least one visit for 1,253 (54%) children. Two hundred 
and thirty-nine (12%) referrals were made at the initial visit. At the 
second visit, 141 who were referred at the first visit were referred once 
again for dental appointments and a further 138 (9%) children were 

Figure 2: Kinder wide smiles flow chart of visits to kindergartens.
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referred for the first time. At the final visit for the year, 35 new referrals 
were scheduled and 281 children referred once again from visit 1 or 2. 

At Visit 1 in 2013 there was 1,989 children screened with 1,189 
(60%) presenting with no signs of decay. Of the remaining 40%, 631 
children (32%) had at least one surface with an ICDAS of 01 or 02 and 
potentially reversible. Fluoride was applied to these surfaces. In total 
there was 565 surfaces scored 01 and 1,359 surfaces scored 02. At Visit 
2, 68% of these surfaces with initial signs of decay remained stable or 
improved. At Visit 3, 66% of surfaces remained stable.

In 2014, the program continued for Kindergartens in the region 
with 2,580 participating and the participation rate increased to 
71%. Fluoride was applied to 888 (45%), 995 (49%) and 1,066 (41%) 
children for Visit 1, 2, and 3, respectively (Figure 3). Referral for dental 
appointments occurred for 258 (13%), 322 (16%) and 371 (18%) of the 
Kindergarten children.

Kindergartens were grouped into tertiles of the The Index of 
Relative Socio-Economic Advantage and Disadvantage (IRSAD) scale 
according to postcode and tooth surfaces for the children compared 
for signs of decay. This assignment makes the assumption that all 
children attending a specific Kindergarten comes from a family with a 
background such that their individual socioeconomic status is defined 
by the area-level socio-economic status in which the Kindergarten is 
located. Table 1 showed that there was an obvious increase in decay 
for children attending Kindergartens in the more disadvantaged 

areas of the region in 2014, by as much as 10% for referrals for dental 
procedures. 

Primary schools

In 2014, the program continued for the first time in the initial year 
of Primary School with 741 children assessed in 25 schools. Fluoride 
was applied to 384 (59%), 386 (59%) and 421 (66%) children for Visit 
1, 2, and 3, respectively (Figure 4). Referral for dental appointments 
occurred for 198 (30%), 206 (31%) and 245 (39%) of the Primary 
School children. 

Tooth surfaces for children screened at both Kindergarten in 2013 
and Primary School in 2014 (KPS: n=336) were compared to children 
assessed for the first time at Primary School in 2014 (PS: n=405) 
(Table 2). A higher proportion of PS children having their 1st visit 
demonstrated early signs of decay (ICDAS 01) (PS vs. KPS: 9.7% vs. 
5.8%, p=0.06) and advanced decay (ICDAS 03-06) (PS vs. KPS: 38.9% 
vs. 32.7%, p=0.10) for at least one tooth surface (Table 1). Referrals for 
further treatment were significantly higher for the PS children (PS vs. 
KPS: 34% vs. 26%, p=0.04). 

Discussion
The Kinder Wide Smiles program successfully intervened in the 

oral health of 5,305 children in the region. The Minimal Intervention 
Dentistry (MID) approach to dentistry has been used to stabilize 
early lesions and to enhance primary prevention. Kinder Wide Smiles 

Figure 3: Number of children attending dental visits at the Kindergarten and those with fluoride applied, referred for further dental procedures and number that 
attended these referrals.
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Kindergarten children (3-5yrs) 

• The Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD)
Visit 1 Lowest Tertile n=495 Middle Tertile n=324 Upper Tertile n=1,183 p value
Number of children with at least one 
01 surface 32 (6.5%) 10 (3.1%) 62 (5.2%) 0.10

02 surface 227 (45.9%) 109 (33.6%) 397 (33.6%) <0.01
03 surface 70 (14.1%) 29 (9.0%) 68 (5.7%) <0.01
04 surface 61 (12.3%) 18 (5.6%) 41 (3.5%) <0.01
05 surface 62 (12.5%) 24 (7.4%) 43 (3.6%) <0.01
06 surface 22 (4.4%) 9 (2.8%) 13 (1.1%) <0.01
Fluoride applied 262 (52.9%) 116 (35.8%) 510 (43.1%) <0.01
Referral for further dental procedures 103 (20.8%) 42 (13.0%) 113 (9.6%) <0.01

Table 1: Comparison of tooth surfaces for children attending Kindergartens in postcodes linked to the lowest, middle and upper tertile of Index of Relative Socio-Economic 
Advantage and Disadvantage (IRSAD) for he Kindergartens in 2014.
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includes the administration of Duraphat® (fluoride) which has been 
efficacious in reducing the incidence of early childhood caries. Most 
importantly, one of the barriers for children not presenting to static 
dental clinics has been eliminated. Parents, guardians and Kindergarten 
children were actively supported to take responsibility for their oral 
health care. 

The education process provided easily accessible information 
at hand for the guardians and children alike. Parents reported their 
children seen during the program “to be confident and less anxious 
about their dental experience, even encouraging the less confident 
children: a good first step before children are exposed to the dental clinic 
setting”. Teachers reported the program as “valuable for introducing 
children to the dentist in a non-threatening setting and there was no 
real interruption to classes. Children look forward to the visits”.

This current study reports on a program that is an innovative 
approach to service delivery and health care utilising the ‘Right 
Time, Right Place, Right Care’ (R3 principles). Kinder Wide Smiles 
demonstrates an innovative approach to public dental care by taking 
the professional team to the community and only children with caries 
are referred to the clinics for treatment (usually fillings and extractions). 
Previous reviews [15-17] have reported that fluoride varnishes are a 
useful tool in caries prevention in young people. In order to improve 
the access to dental care, two mobile dental clinics have been purchased. 
The mobile dental clinic will service communities in the region that do 
not have access to public or private dentistry and will accept referrals 

from those children identified at Kindergarten screenings. Early results 
demonstrate that this program represents a significant improvement 
when comparing ‘outreach’ funding vs ‘in-clinic’ funding. The value 
per course of care for Kinder Wide Smiles for Barwon Health and Colac 
Area Health is significantly less than the ‘in-clinic’ costs. Examinations 
and fluoride application takes only 3–6 minutes for each child, 
compared with the usual 30 minute appointments in dental clinics. The 
Kinder Wide Smiles project is a holistic project which also includes oral 
health education.

Ethics
This study was reviewed by the Barwon Health Research Office 

(Research Project Number 14/07) and was carried out according to 
the National Statement on Ethical Conduct in Human Research 2007 
(updated in 2014) and local research policies and guidelines.
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