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ABSTRACT
Aims 1) to describe the dental health goals and the single financial goal defined in 2008 with a new 
national caries strategy in Greenland (CSG) and the progress made during the subsequent 10-year 
period; 2) to describe the CSG initiatives; and 3) to report caries outcome data for 3-year-old children 
as well as 9-year-old children in 2012 and 2018; for 6-year-old children as well as 12-year-old children 
in 2015 and 2018 and for 15-year-old children in 2018, and to compare the data with the baseline 
data from 2008. Only 6 of the 20 dental health goals were close to being or were achieved over the 
10-year period. The total cost of running PDHS-G increased by 4% from 2008 to 2018. The CSG 
strategy focused on predetermined visits/examinations, risk-related recalls, oral health promotion 
and predetermined fluoride and sealing policies. The percentage of children with a defs/DMFS = 0 
increased by 8–18%, and the mean defs/DMFS decreased by 40–60% between 2008 and 2018 in all 
five age groups involved. To conclude, the goals defined in 2008 were generally not achieved (failure), 
but the caries status improved significantly from 2008 to 2018 in all age groups (success).
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Introduction

The Public Dental Health Service in Denmark (PDHS-D) for 
children and adolescents that was introduced in 1972 by 
a government Act has been a success. In 1974, the per
centage of 15-year-old children with a DMFS = 0 was 2.7% 
on a national level [1], while in 2018 the corresponding 
figure was 63% [2]. This in spite of the considerable inter- 
municipality variation in caries experience in Denmark 
which has been noted over the years [3,4].

Greenland is part of Denmark but has been self- 
governed since 2009. The Public Dental Health Service in 
Greenland (PDHS-G) for children has been very similar to 
its Danish counterpart. In 2007, the first author of the 
present paper was invited by the chief dental officer in 
Greenland at the time to help optimise the PDHS-G. Data 
showed that the prevalence and incidence of caries were 
high in Greenland, and that they had been for a number 
of years compared to the caries status in Denmark[5], but 
also compared to caries data in the other countries in the 
circumpolar area[6]. Even before 2008, the PDHS-G had 
modern equipment at its disposal in both towns and rural 
areas, and dental professionals visited at least once a year 
to conduct dental examinations and provide treatment in 

rural areas. One major problem, however, was recruiting 
dentists who were willing to work for longer than 3 
months. In 2007, of the 34 dentists assigned to the dental 
service system, only four were native and the rest came 
from Denmark, other Scandinavian countries, or Germany.

The invitation from the chief dental officer was 
accepted and resulted in a workshop held in Nuuk in 
2007 which was attended by representatives from the 
PDHS-G, by the first author and by the co-workers who 
were recognised as having developed the Nexö method 
together with the first author[7]. The Nexö method is an 
effective non-operative caries treatment programme 
whose caries preventive principles were used in many 
clinics taken care of children all over Denmark and still 
are. At this meeting, goals for the prevalence of caries 
disease in children at specific ages were set for the 
following 10 years. The new national strategy, referred 
to as the Caries Strategy Greenland (CSG), was to be 
implemented on the 1 January 2008 throughout 
Greenland. The preventive part of the strategy relied 
on the most stable and native members of the dental 
staff, the dental hygienists. Furthermore, it was pre
sumed that the CSG would not lead to increases in 
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the annual costs of the Public Dental Health Service in 
Greenland after taking inflation into account.

The aim of this report is: 1) to describe the 20 dental 
health goals and the single financial goal to be 
achieved with the CSG between 2008 and 2018; 2) to 
describe the initiatives under the CSG; and 3) to report 
caries outcome data for 3-, 6-, 9-, 12-, and 15-year-old 
children in 2008 (baseline) and compare the data with 
corresponding data obtained in 2012 and 2018 (the 3- 
and 9-year-olds); in 2015 and 2018 (the 6-and 12-year- 
olds); and in 2018 (the 15-year-olds).

Materials and methods

A detailed description of the CSG was published in 2015 
[8]. Thus, a summarised version is provided below:

In 2008, the dental staff in the PDHS-G included 34 
dentists, of whom four were native, 21 full-time native 
dental hygienists, 53 native dental assistants/trained 
employees, 10 native dental technicians, and one chief 
dental officer (Danish). The corresponding figures in 
2018 were: 31 dentists (of whom five were native), 23 
native dental hygienists, 64 native dental assistants, 
nine native dental technicians, and one chief dental 
officer (Danish).

Caries strategy Greenland, CSG

The first step was to upgrade the staff within the field of 
cariology. The CSG was based on the following four prin
ciples[8]: I) annual recording (using pre-coded registration 
forms) of the dental health status of children in Greenland; 
II) focus on goals to be achieved (see Table 1); III) focus on 

visits and examinations at relevant dental ages (see Table 
2); and IV) a non-operative caries treatment programme 
(see Table 2). Principles I, III and IV were primarily imple
mented by dental hygienists (see below). Operative treat
ments were performed by the dentists.

Actual data I: recording dental health status

In implementing the CSG, a modified version of the 
Danish dental status recording system (SCOR) was 
implemented and became mandatory for recording 
the dental status on children in Greenland. The agree
ment was that the dental health status of each child 
should be recorded reaching the age of, 3, 6, 9, 12, and 
15 years. The modified version which was to be used in 
Greenland was called GCOR. The caries recordings were 
made using 10 scores[8]. Moreover, the GCOR record
ings included the gingival status for reference teeth and 
deviations relevant for orthodontic treatment.

Actual data II: goals to be achieved

The first stated goal was that from 2012 and onwards 
≥85% of children should, on reaching the age of 3, 6, 9, 
12, and 15 years should have their dental status 
recorded in the GCOR system. The dental health goals 
(GS) in the years 2012–2018 are presented in Table 1 
and compared to the data from 2008. Another goal was 
that the total cost of running the PDHS-G after imple
menting the CSG should not exceed the 2008 level 
when adjusted for inflation.

Table 1. Goals stated (GS) in 2008 and actual data (AD) in 2012, 2015 and 2018 in the different age groups.
Age %GCOR* %defs = 0 %DMFS = 0 % with a defs>8 % with a DMFS>4 ex** Ex***

3-year olds in 2008 
GS,2008 
AD,2012 
AD,2018

>85 
75.0 
77.9

64 
>80 
76.0 
78.1

10**** 
<5 

6**** 
5.9

0.2**** 
0 
0.05**** 
0.14

6-year olds in 2008 
GS,2008 
AD,2015 
AD,2018

>90 
84.8 
86.9

25 
>50 
49.5 

49.7%

< 5 
24.3 
24.2

0 
1.4 
1.5

9-year olds in 2008 
GS,2008 
AD,2012 
AD,2018

>90 
88.0 
86.2

57 
>80 
65.0 
78.6

11**** 
<5 
9**** 

3.0

0.3**** 
0 
0.2**** 
0.04

12-year olds in 2008 
GS,2008 
AD,2015 
AD,2018

>90 
79.5 
80.2

29 
>70 
44.1 
54.6

<5 
16.5 
10.8

0 
0.51 
0.33

15-year olds in 2008 
GS,2008 
AD,2018

>90 
75.6

14 
>50 
30.9

<5 
19.6

0 
0.68

**%GCOR: Completed cariesregistration fomulas expressed in %, **,***Mean number of extracted teeth due to caries, ****Data from reference 78. 
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Actual data III: focus on visits and examinations 
at relevant dental ages

Table 2 presents the nine agreed times for when the moti
vation visits (toddlers) and the examinations of older chil
dren and adolescents up to the age of 15 should take place. 
Also, who was responsible for conducting the motivation 
visits and the examinations. In addition, the children were 
recalled to the clinic between the visits and examinations 
according to individual risk assessments. The risk indicators 
were inadequate oral hygiene, unhealthy diet, lack of com
pliance, and caries activity in the dentitions. For the perma
nent dentition, the emergence of molar teeth and 
orthodontic treatment was also included as risk indicators. 
For children who were classified as being at a high risk of 
developing caries, recalls were made after 4 months, while 
children with a moderate risk were recalled about 6 months 
after the examination. Low-risk children were not recalled 
to the clinic until the next predetermined visit (Table 2).

Actual data IV: the non-operative caries 
treatment programme

Dental health education and promotion

During the first visit (motivation visit) at the age of 8 
months (Table 2), the child’s parents were informed 

about the structure and tasks of the dental health 
system for children in Greenland, that their child was 
born with healthy teeth, and that they (the parents) 
were responsible for keeping the child’s teeth healthy. 
A guide, in which the illustrations and photos were 
based on the Greenlandic environment and which was 
written in Greenlandic and in Danish, was discussed 
and handed out to the parents/child during this first 
visit. The guide covered relevant information regarding 
caries related to the nine predetermined visits and 
examinations presented in Table 2.

At each and every visit, both parents and children 
were trained in how to perform adequate plaque con
trol twice a day using 1,450 ppm fluoridated tooth
paste, while dietary advice was also provided. 
Furthermore, the visit included professional plaque 
removal, which was primarily performed by the dental 
hygienists who also evaluated the child’s caries risk and 
assessed whether the child could wait until the next 
predetermined examination or should be called in ear
lier (interim risk-related visits).

In addition, from the age of about 9 years, the child 
was considered able to assume responsibility for keep
ing his/her teeth healthy (Table 2). At the interim risk- 
related visits (Table 2), no general examination was 
performed, only specific caries problems were 
addressed.

Table 2. Overview of dental ages where CSG invites children/parents to the clinic. The clinical examinations are divided into 
a traditional clinical examination and extended clinical examination, the latter where radiographs were taken*. In addition, the table 
indicates what were done at the visits and clinical examinations and by whom.

Dental age Why What to do By whom

Motivation 
visits

About 8 months 1.tooth erupts Dental health education and promotion to parents 
- professional plaque removal 
- application of fluoride varnish if active caries 
- caries risk assessment

Dental 
hygienists/ 
dental 
assistance 

(Nurses)

About 14 months 1. molar erupts
About 26 months 2. molar erupts

Clinical 
examinations

About 3½-year old Establishment of contact between 
molar teeth

Age relevant dental health education and promotion to 
parents/child 

-professional plaque removal 
- application of fluoride varnish if active caries 
- caries risk assessment. Caries registration GCOR

Dental 
hygienists/ 
dentistsAbout 6-year old Eruption of 1st permanent 

molar teeth
About 12-year old Eruption of 2nd permanent 

molar teeth
Extended 
clinical 
examinations

About 5-year old About 1½ year after firm contact has 
been established 

between primary 
molar teeth

Age relevant dental health education and promotion to 
parents/child 

- professional plaque removal 
- bitewing radiographs 
- application of fluoride varnish if active caries 
- caries risk assessment 
Caries registration GCOR for 9 and 15-year-old

Dental 
hygienists/ 
dentists

About 9-year old About 1½ year after firm 
contact has been established 

between primary second molar 
teeth and permanent first molar 
teeth

About 15-year old About 1½ year after firm contact has 
been establishedbetween 
permanent first and second molar 
teeth

Risk related 
visits

Any time between the 
motivation visits and 
examinations listed 
above

The visits/examinations have revealed 
high risk for caries progression

Focus of attention on preventive measures, linked to the 
age of the child as training in tooth brushing with 
1450 ppm F toothpaste, diet advises, local application 
of fluoride on active caries lesions and sealants

Dental 

hygienists

*Radiographs were not taken if gingiva was healthy on all approximal areas. 
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Fluoride policy

The staff advised all parents to use 1,450 ppm fluori
dated toothpaste when brushing their children’s teeth. 
Each child’s teeth should be brushed twice a day, from 
when the child’s first tooth emerged, the amount of 
toothpaste per day corresponding to the size of the nail 
on the child’s little finger. Furthermore, at the motiva
tion visits, examinations and at the interim visits, fluor
ide varnish (Duraphat, 22,600 ppm F) or solutions (9,200 
ppm F NaF solution) had to be applied on active, non- 
cavitated lesions and on surfaces at risk of lesion devel
opment[9].

Sealing policy

All pits and fissures on permanent molar teeth should 
be preventively or therapeutically sealed when moist
ure control could be established[10].

Settlements

It is important to emphasise that about 15% of children 
live in settlements which are remote communities 
(n = 60) with between 30 and 500 inhabitants, i.e. too 
few inhabitants for the settlement to be classified as 
a town. The intention, both before and during the CSG, 
was that children living in settlements would be seen 
by a dental hygienist/dentist once a year.

Additional workshops

Annual workshops, led by the first author and co- 
workers, were held for the dental staff from 2009 to 
2012 and again in 2014. The main aims of the work
shops were to continue the education of the staff in 
cariology, to calibrate (see below) the staff to the caries 
scoring systems they had to use and to update them on 
the interim results achieved under the CSG each year.

Calibration of caries recordings

The intra- and inter-reproducibility of the caries scoring 
system within the GCOR were measured, using photo
graphs of the 10 caries scores. The entire staff partici
pated in the tests at the workshops in 2010 and 2012. 
The Kappa values (surface level) for intra-reproducibility 
varied between 0.19 and 1.0 (mean 0.82, SD = 0.18), and 
the inter-reproducibility varied between 0.24 and 1.0 
(mean 0.80, SD = 0.14).

GCOR scorings

The recording forms (see Figure 1 in reference 8) com
pleted by hand by the dental hygienists/dentists 
every year in the clinics were submitted to IBM in 
Denmark for optical reading and the preparation of 
annual, standardised tables for each age cohort. Data 
were expressed at national level and at district level 
(n = 17), including both towns and settlements. For 
this paper, we concentrated on caries data.

Statistics

Outcomes (See Table 1): The following outcomes were 
extracted in the period 2008 to 2018:

The number of submitted forms from the towns, 
including the settlements.

Percentage of children with a defs = 0, with >8 defs 
and the mean defs (3- and 6-year-old children)

Percentage of children with a DMFS = 0 with >4 
DMFS and the mean DMFS (9-, 12- and 15-year-old 
children).

The mean number of extracted primary teeth (men
tioned ex, in Table 1) (3- and 6-year-old children) or 
permanent teeth (9-, 12-, and 15-year-old children men
tioned Ex, in Table 1).

The mean number of sealed surfaces for the 9-, 12-, 
and 15-year-olds. These figures have been extracted 
every year since 2012, and the medians for the age 
groups were presented for the subsequent 7 years.
In order to find out whether districts with many settle
ments (≥6, n = 5) influenced the caries burden both in 
the primary and in the permanent dentition, Chi-square 
analyses with Yates corrections were performed using 
the number of children in the districts with a defs = 0 or 

Figure 1. Shows the mean defs/DMFS in the 5 age groups 
related to 2008, 2012/2015 and in 2018. Statistics as F-test: 
p < 0.01; p < 0.001; post hoc test ***p < 0.001; **p < 0.01 and 
95% CI are shown. Only those comparisons where the differ
ence was significant were given.
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with a defs≥1 among the 6-year olds, and with 
a DMFS = 0 or a DMFS≥ 1 among the 15-year olds. 
Data from 2018 were used.

Concerning the mean defs/DMFS, F-tests Welch’s 
ANOVA and Post Hoc tests were made to compare 2008 
versus 2012/2015 versus 2018 for the different age groups. 
In addition, the 95% confidence intervals are presented.

Information about the composition of the dental 
staff and the cost of running the PDHS-G in 2008 and 
in 2018 was obtained from the chief dentist. The annual 
inflation was based on figures from Statistics Greenland 
[http://bank.stat.gl/pxweb/da/Greenland/Greenland__ 
PR/PRXPRISV.px/table/tableViewLayout1/?rxid= 
23994775-2d03-4c60-bb4a-0d26acaa6740].

Results

Table 1 shows the dental health goals defined in 2008 
(lines SG 2008) and what was actually achieved 
(lines AD) in 2012 for the 3- and 9-year-olds; in 2015 
for the 6- and 12-year olds and in 2018 for the 15-year- 
olds, the years in which the designated goals had to be 
evaluated. Finally, for all age groups, data were also 
shown for 2018 in order to identify trends.

First, the outcomes defs = 0%/DMFS = 0 increased 
between 8% (9-year olds in 2008 = 57% to 65% in 2015; 
column 4, row 4) and 17% (15-year olds in 2008 = 14% to 
31% in 2018; column 4, row 6) in the years of evaluation. 
An additional 13% increase in the percentage of children 
with a DMFS = 0 was seen in 2018 for the 9-year olds (79% 
versus 65%; column 4, row 4) compared to 2012 and 
about 10% for the 12-year olds in 2018 compared to 
2015 (55% versus 44%; column 4, row 5).

For the 3-year-old children the data were very close 
to that stated in the goals apart from the number of 
recorded 3-year-olds. For this age group, the goal was 
that >85% of the 3-year olds in 2012 should have had 
their dental status recorded, but this figure was only 
75%, increasing to 78% in 2018 (column 2, row 2). The 
goal of having >80% of children with a defs = 0 was 
close to having been achieved (76% in 2012 and 78% in 
2018, column 3, row 2).

For the 6-year-old children, we were close to achiev
ing the following goals in 2015 with about >90% 
recorded registration formulas (85%, column 2, row 3) 
and 50% of children with a defs = 0 (49.5%, column 3, 
row 3), but we were a long way from achieving the goal 
that <5% of children had a defs>8 (column 5, row 3). 
The actual figure in 2015 was 24.3% of the children, and 
it was similar in 2018.

For the 9-year olds we were a long way from achieving 
the goal of 80% of children with a DMFS = 0 in 2012 (65%, 
column 4, row 4), but we came close in 2018 (78.6%, 

column 4, row 4). The goal of <5% of children having 
a DMF>4 was achieved in 2018. We also came close to 
achieving the goal that no children aged nine should have 
any permanent teeth extracted (mean = 0.04, last column, 
row 4).

For the 12- and 15-year-old children, we were a long 
way from achieving any of the goals stated back in 
2008. For example, that <5% of 12- and 15-year olds 
should have a DMFS = 0. The actual figures were two to 
four times higher (column 6, rows 5 and 6) (Table 1).

Concerning sealants, the median for the 9-year-old 
children in the 2012–2018 period was 3.69 sealed sur
faces. The corresponding figures for 12- and 15-year 
olds were 7.09 and 8.58, respectively.

Internal analyses disclosed that in districts with many 
settlements (≥6), among the 6-year-old children in 2018 
there was a significantly lower percentage with a defs = 0 
compared to districts with few settlements (Chi-square 
19.4309; df = 1, p < 0.0001). This was also true for the 15- 
year olds in 2018 (Chi-square 13.8651; df = 1, p = 0.002).

Figure 1 illustrates the mean defs/DMFS of the chil
dren in different years as well as in the different age 
groups. The p values from the F- and post hoc tests, as 
well as the 95% CI, are presented in the figure.

In general, the mean defs/DMFS decreased by 30–60% 
from 2008 to 2018 in the five age groups. For the 3-year- 
olds, the mean defs in 2012 (1.81) did not differ signifi
cantly from 2008 (2.82) (p = 0.07), while the mean defs in 
2018 (1.54) differed significantly from 2008. The 95% con
fidence interval ranged between 0.44 and 2.12, thus 
a rather low lower bound. This was also the case for the 
95% confidence interval for the 9-year-old children: 95% 
CI 0.09–0.87/95% CI 0.27–0.91 (Figure 1), and there was 
even a significant decrease in mean DMFS from 2008 
(1.72) to 2012 (1.24) and from 2008 to 2018 (1.13). For 
the other age groups, the CI 95% lower bounds were 
≥1.79, indicating that the levels reached in mean defs/ 
DMFS (7.4, 7.8 for the 6-year-olds, 2.5, 1.8 for the 12-year- 
olds, and 5.0 for the 15-year-olds) are of significant clinical 
relevance compared to the data from 2008.

Total cost of running the PDHS-G in 2008 and 
in 2018

Analyses disclosed (Table 3) that the total cost of running 
the PDHS-G in 2018, after taking inflation into account.

Discussion

Greenland

Greenland is the world’s largest island. Between 2008 
and 2018, the population totalled approx. 56,000 
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people. About 15% of the population lived in settle
ments, 20% of the population was below 15 years of 
age, and the annual birth cohort was approx. 800.

The dental care system pre-2008

In 2007, when CSG was being planned, there was a very 
high caries experience among the Greenlandic popula
tion, there was a politically supported and reasonably 
funded national dental health service system with free 
dental care for children and adolescents up to the age 
of 15 years, and there were up-to-date and well- 
equipped dental clinics distributed across the 17 
Greenlandic districts.

The Public Dental Health Service in Greenland for 
children has always been school-based. In 2007, as 
now, the staff comprised stable and skilled native den
tal hygienists, skilled as well as unskilled dental assis
tants, and dentists who were usually short-term locum 
dentists from Denmark. The dentists managed the staff 
and dealt mainly with operative treatment. In 2007, the 
time for a child’s first visit to the dental clinic as well as 
recalls, oral health promotion, fluoride and sealing poli
cies were all decided locally in the 17 districts. 
Recordings of dental status, including caries recorded 
according to the GCOR at that time, were made regu
larly until 1996 all over Greenland, and very irregularly 
between 1996 and 2008. Due to a high level of dental 
disease, interventions such as extractions were com
mon treatment measures for both children and adoles
cents. Furthermore, restorative – as opposed to 
preventive – dental care was dominant. These measures 
had resulted in a marginal improvement in the caries 
experience among adolescents in Greenland, i.e. the 
mean DMFS index for 15-year olds was 10.6 in 1996, 
10.0 in 2002 [5] and 9.4 in 2008 (Figure 1).

CSG strategy from 2008 to 2018

The structure of the CSG differs in certain aspects from 
the strategy that was in place up until 2008. For 

example, the CSG offered a first visit to the clinic 
when the child was 8-month old followed by eight 
other predetermined visits up until the child reached 
the age of 15 (Table 2). These specific dental ages were 
selected according to the possibility of initiating dental 
health education and promotion before the develop
ment of caries on susceptible surfaces [11,12]. Between 
the predetermined visits, the parents/children were also 
offered non-operative care according to individual 
needs. The interventions (broadly speaking the non- 
operative care) used are described in Table 2 under 
the heading “What to do”.

In addition, the CSG was based on predetermined 
fluoride and sealant policies. Fluoridated toothpaste 
with 1,450 ppm F was recommended for all children, 
the amount not exceeding the size of the nail of the 
child’s little finger per day[13]. Furthermore, local appli
cation of 2% NaF liquid (9,200 ppm F) or Duraphat 
(22,600 ppm F) was to be applied on all initial lesions 
and placed on surfaces at risk[9]. This type of systematic 
approach to the local application of fluoride was not 
used in the service prior to 2008.

CSG – goals and outcomes

The effect of the CSG was tested at the population level 
in a practice-based setup as opposed to a trial with 
randomised allocation to test and control groups. The 
goals set in CSG 2008–2018 were motivated by what 
had been achieved by the Public Dental Health Service 
for Children and Adolescents in Denmark over an 
extended period of time.

To begin with, it is important to emphasise that the 
intra- and inter-examiner reproducibility of the caries 
scoring system, which was tested twice during the 10- 
year period, was found to be substantial or perfect[14]. 
Thus, the collected caries data obtained in the present 
study are reliable. The reason for deciding on the goal that 
>85% of all relevant age cohorts should have their dental 
status recorded was that the data is more valid if it is 
based on the majority of an age cohort. The lowest figure 
in this study was 75% for the 15-year-old children. As the 
birth cohort in Greenland is approx. 800 a year, it corre
sponds to >600 children in the different age groups hav
ing had their dental status recorded in this study.

There is no doubt that there has been a significant 
improvement in caries prevalence and caries severity in 
all five age groups involved in the evaluation. It was also 
interesting to note that there is a trend towards 
a continued reduction in caries incidence over the 10- 
year period, and thus most of the figures are better in 
2018 than in 2012 or 2015. Look, for example, at the 9- 
and 12-year-olds, where the DMFS>4 goal of <5.0% of the 

Table 3. Costs in mill Danish crown in 2008 adjusted for infla
tion and the actual costs in 2018 for running the public dental 
health service in Greenland.

Costs 2008
Cost 2008 adjusted for inflation 

(index1.2*) Costs 2018

Salary 40.559,000 48.670,800 54.500,000
Operating 

expenses
17.382,000 20.858,400 19.121,000

Total 57.941,000 69.529.200 72.961,000
Earning** −660,000

*http://bank.stat.gl/pxweb/da/Greenland/Greenland__PR/PRXPRISV.px/ 
table/tableViewLayout1/?rxid=23994775-2d03-4c60-bb4a-0d26acaa6740 

**Extra income to the service for counselling in professional matters. 
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children (Table 1, column 6, rows 4 and 5) has decreased 
from 9.0% in 2012 to 3.0% in 2018 for the nine-year-olds, 
and from 16.5% in 2015 to 10.8% in 2018 for the 12-year- 
olds. The high values of lower bounds in the confidence 
intervals obtained among the 6-, 12- and 15-year olds 
(Figure 1) indicate that the obtained results are of clinical 
relevance[15].

Why were the goals not achieved?

Due to the very high caries experience in the 
Greenlandic population, adding artificial fluoride to 
the water supply on a national scale would be a more 
effective way of controlling the caries situation. Only 
recently, Iheozor-Ejiofor et al. [16] published a Cochrane 
review, which concluded that “water fluoridation led to 
a 15% increase in children with no decay in their baby 
teeth and a 14% increase in children with no decay in 
their permanent teeth. These results are based predo
minantly on old studies and may not be applicable 
today”. However, there was and still is no central 
water supply system in Greenland, and it was finally 
concluded in 2005 that such a community-based 
approach was not feasible in Greenland[5]. Instead, 
the Home Rule Cabinet in Greenland decided in 2005, 
on the recommendation of WHO [17], to implement salt 
fluoridation throughout Greenland. Thus, the influence 
of salt fluoridation was a factor that had to be taken 
into account when we assessed the goals. The first 
author actually initiated a systematic review in order 
to identify at what level salt fluoridation could contri
bute to a reduction in caries, and found a median pre
ventive fraction of 45% reduction in caries experience 
in adolescents after using fluoridated salt. The reliability 
of the data was poor due to the fact that no rando
mised clinical trial had been undertaken[18]. 
Fluoridated salt (220 ppm F) should already have been 
available by 2008, but finally became available in shops 
in Greenland from 2010. However, it was not embraced 
by the general population because it was too expensive 
compared to non-fluoridated salt. In fact, very few 
packs of fluoridated salt were sold. Thus, without 
some caries-reducing benefit from the fluoridated salt 
[18,19], the goals set in 2007 for the age cohorts which 
were to be achieved in 2012, 2015 and 2018 (Table 1) 
were too optimistic. From 2019, and following this 
evaluation of the CSG, the (new) chief dental officer in 
Greenland has decided to support the CSG with fluoride 
rinsing programmes on a national level for children 
aged 6 to 15 years. A Cochrane review has stated that 
a significant reduction in caries will be seen as a result 
of fluoride rinsing programmes, even when using fluori
dated toothpaste[20].

Another reason for not achieving the goals was 
probably because the CSG guidelines were not strictly 
followed. In connection with the annual workshops, 
internal analyses of dental records were performed in 
order to illustrate the degree to which the dental staff 
had been able to meet the requirements of the CSG. 
One review showed that the recall frequency for the 
3-year olds was about two compared to the suggested 
three times (motivation visits, Table 2). A second review 
disclosed also only a marginal use of local applications 
of Duraphat/2% NaF solution for controlling active car
ies lesions in the permanent dentition.

An important aspect of the CSG was that all occlusal 
surfaces including the susceptible buccal and palatal pits 
and fissures on permanent molar teeth should be sealed. 
Thus, a total of eight surfaces were to be sealed on 9-year 
olds and 16 surfaces on, e.g., 15-year olds. It seems that 
about 50% (mean 3.80 surfaces) of the surfaces which are 
prone to caries were sealed in 2012 among the nine-year- 
olds[8], and the same level was sealed during the 
2008–2018 period on the 9-, 12- and 15-year olds 
(means 3.69, 7.09 and 8.56, respectively). Thus, it is tempt
ing to believe that even better data concerning the pre
valence of caries among the Greenlandic child population 
can be obtained if all the above-mentioned surfaces are 
sealed in future generations.

The interim evaluation report [8] about CSG in 2012 – 
i.e. 4 years after the CSG was implemented – showed that 
the caries experience in children in the settlements was 
higher than in towns. The analyses in the present report 
indicate that this trend is continuing. This may be related 
to the fact that the dental personnel only have the 
resources at their disposal to visit the settlements once 
a year, and therefore do not maintain as close contact 
with these populations as with the towns. The results from 
the settlements had a negative impact on the overall 
achievement. The question of how to improve the imple
mentation of the CSG in the settlements has been dis
cussed at each annual meeting, but the results show that 
there is still room for improvement. The fluoride rinsing 
programmes will probably reduce the incidence of caries, 
also for children living in settlements[20].

For adults, the dental healthcare available in 
Greenland has for a long time primarily focused on pain 
relief and treating symptoms. However, since 2013 the 
PDHS-G has opened up for the possibility that well moti
vated 16–20-year olds could also receive dental care. 
These initiatives could explain why the cost of running 
the PDHS-G has increased slightly from 2008 to 2018.

A relevant question is: Can some of the experience 
from the present study be used in other parts of the 
Arctic region and with a positive effect? Our data shows 
that native, skilled and motivated dental hygienists and 
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dental assistants, corresponding to dental nurses, can 
promote dental health successfully in Greenland under 
suboptimal conditions for controlling dental caries. Thus, 
it might also be possible for local dental hygienists/dental 
nurses in other circumpolar areas to improve the caries 
situation locally. Further, motivation visits in the first three 
years of a child’s life aimed at providing information on 
good oral habits to the parents in Greenland also seem to 
promote dental health successfully. Thus, in this study, we 
were faced with the fact that about 50% of the 6-year olds 
had a defs = 0 in 2015 and 2018 versus 25% in 2008. This 
also meant that fewer teeth were extracted due to caries 
in the 6-year olds in 2015 and 2018 versus 2008. This 
eventually reduced the need for orthodontic treatment. 
Information about healthy diet, breastfeeding guidelines 
and instructions on how to brush teeth with fluoridated 
toothpaste is essential in order for parents to be able to 
prevent their children from suffering dental caries. In 
Greenland, the staff in the Public Dental Health Service 
performed this work, but some information could be 
provided to parents in connection with the growth and 
vaccine programmes which the individual counties are 
using for their child populations.

In conclusion, the present results show that a systematic 
approach to non-operative caries management performed in 
close collaboration with highly motivated dental staff and 
researchers can successfully improve the dental health status 
of children and adolescents in a country facing great struc
tural challenges, high caries prevalence and which lacks 
natural fluoride in its water supply. The cost of running the 
PDHS-G increased by 4% from 2008 to 2018; some of this 
4% increase can be explained by the new tasks (e.g. some 
16–20-year olds are included in the PDHS-G) being per
formed by the PDHS-G, while the remainder probably can 
be attributed to the CSG.
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