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Abstract
Since 2008, FRAMM has been a guideline for caries preven-
tion for all 3- to 15-year-olds in the Västra Götaland Region 
in Sweden and a predominant part is school-based fluoride 
varnish applications for all 12- to 15-year-olds. The aims were 
to evaluate dental health-economic data among 12- to 
15-year-olds, based on the approximal caries prevalence at 
the age of 12, and to evaluate cost-effectiveness. Caries data 
for 13,490 adolescents born in 1993 who did not take part 
and 11,321 adolescents born in 1998 who followed this 
guideline were extracted from dental records. Those with no 
dentin and/or enamel caries lesions and/or fillings on the ap-
proximal surfaces were pooled into the “low” subgroup, 
those with 1–3 into the “moderate” subgroup and those with 
≥4 into the “high” subgroup. The results revealed that the 
low subgroup had a low approximal caries increment com-
pared with the moderate and high subgroups during the 

4-year study period. In all groups, there were statistically sig-
nificant differences between those who took part in the 
guideline and those who did not. The analysis of cost-effec-
tiveness revealed the lowest incremental cost-effectiveness 
ratio (ICER) for the high subgroup for decayed and/or filled 
approximal surfaces (DFSa) and approximal enamel lesions 
together and the highest ICER for the low subgroup for DFSa 
alone. To conclude, the FRAMM Guideline reduced the caries 
increment for adolescents with low, moderate and high ap-
proximal caries prevalence. The subgroup with the most fa-
vourable cost-effectiveness comprised those with a high car-
ies prevalence at the age of 12. © 2019 S. Karger AG, Basel

Introduction 

Although the prevalence of caries has decreased among 
children and adolescents during the last 40 years in high-
income countries, dental caries still remains a common 
disease worldwide, generating high costs for individuals 
and society. There is broad consensus that fluoride pre-
vents caries at all ages [Griffin et al., 2007; Marinho et al., 
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2009], and many reviews and meta-analyses support fluo-
ride varnish for caries prevention in both the primary and 
the permanent dentition [Seppä, 1991; Helfenstein and 
Steiner, 1994; Petersson et al., 2004; Azarpazhooh and 
Main, 2008; Carvalho et al., 2010; Weyant et al., 2013]. 
The results of the latest Cochrane Review by Marinho et 
al. [2013] were in accordance with those in an earlier re-
view [Marinho et al., 2002] and showed that twice-yearly 
applications of fluoride varnish reduce DMFS increments 
by 43% (95% CI 30–57%) for children and adolescents. 
One important issue today is the implementation of evi-
dence-based research in clinical practice and an attempt 
to identify the best value for money. From a public-health 
perspective, limited resources should be used in the most 
effective way to obtain the largest health care gain. 

In 2008, a guideline called FRAMM was implemented 
for all 3- to 15-year-olds in the Västra Götaland Region, 
with 1.6 million inhabitants, in Sweden. Fluoride varnish 
applications twice a year at 6-monthly intervals for all 12- 
to 15-year-olds is one important part of this guideline, 
together with lessons on oral health, based on the good 
results of a randomised controlled trial from this region 
[Moberg Sköld et al., 2005; Sköld et al., 2008]. A low car-
ies increment at a low cost at population level was shown 
by Bergström et al. [2016a] for all 12- to 15-year-olds in 
the Västra Götaland Region, according to this guideline.

The aims were to evaluate dental health-economic 
data among 12- to 15-year-olds, based on the approximal 
caries prevalence at the age of 12, and to evaluate the cost-
effectiveness of this FRAMM Guideline. Our hypotheses 
were that the approximal caries increment was influenced 
by the approximal caries prevalence at baseline, further, 
that the caries increment was higher without this guide-
line and, finally, that the guidelines can be assumed to be 
cost-effective.

Materials and Methods 

The Regional Dental-Health FRAMM Guideline in the Västra 
Götaland Region
The regional dental-health guideline is called FRAMM which 

is an acronym of the most important parts of this guideline, name-
ly “fluoride,” “advice,” “arena,” “motivation” and “diet” (in Swed-
ish, the words fluor, råd, arena, motivation and mat). This guide-
line was implemented on a broad scale in the Västra Götaland Re-
gion in 2008, and, as a result, the 112 public dental clinics have 
clearly written instructions for population-based caries prevention 
for all children and adolescents up to the age of 15.

The population-based guideline for the 12- to 15-year-olds has 
the school as a dental health arena. Important aspects include brief 
information about oral health together with supervised dental 
flossing and approximal applications of fluoride varnish (Du-

raphat®, 2.26% F) every 6 months, performed by dental nurses. 
During this period, the dental nurses also include two lessons 
about oral health and tobacco use. 

The adolescents from 11 of the 112 public dental clinics have 
an extended high-risk intervention, as they come from geographi-
cal areas with a lower socio-economic status and therefore run a 
higher risk of caries. FRAMM for these areas starts when the chil-
dren are just 6 years of age, and the number of fluoride varnish 
applications at school is 4 times a year every 3 months.

One of the main goals for the FRAMM Guideline is to promote 
good daily home care, such as toothbrushing twice a day with flu-
oridated toothpaste, and to establish and maintain good dietary 
habits. The most common dental personnel implementing the 
guideline are dental nurses. 

The population-based intervention and the high-risk interven-
tion in FRAMM, as well as regular dental check-ups at the public 
dental clinics, are free of charge for all adolescents, as Sweden has 
a system with tax-subsidised dental care for all children and ado-
lescents, normally up to the age of 20. The majority of all adoles-
cents visit the public dental clinics at an interval of 18 months, 
when the risk of caries is considered to be low or medium. At these 
check-ups, the adolescents receive one fluoride varnish application 
on a routine basis. The small number of high-risk adolescents, ap-
proximately 8–10%, have dental check-ups every 12 months and 
receive one or more fluoride varnish applications and, if necessary, 
supplementary caries prevention at the clinics. This means that, for 
the majority of the adolescents, this FRAMM Guideline with 
school-based fluoride varnish applications constitutes the main 
part of caries prevention at these ages. In Sweden, there is no fluo-
ridation of the tap water.

Cost-Effectiveness Analysis
A cost-effectiveness analysis aims to provide information about 

the incremental cost and effect of one intervention compared with 
the best alternative intervention [Drummond et al., 2015]. This 
produces a ratio between incremental costs and effects (ICER, in-
cremental cost-effectiveness ratio) produced by the analysed inter-
vention. The cost-effectiveness analysis in this study estimates the 
ICER of implementing the FRAMM Guideline for various groups, 
depending on the approximal caries prevalence at the age of 12. 
The reason why we choose to look upon approximal surfaces is 
that caries on these surfaces stands for the need of restorations as 
an adult. Furthermore, fluoride prevention has its best effect on 
smooth surfaces and the routine to take care of the occlusal sur-
faces is either by a fissure sealing or, if necessary, by a ground fill-
ing. The comparator is the cohort of adolescents born in 1993 who 
had no fluoride varnish programme at school. The analysis is per-
formed from a societal perspective, covering a 4-year time horizon. 
The outcome measurements used in the analysis are approximal 
surfaces with fillings and/or dentin and enamel lesions (decayed 
and/or filled approximal surfaces, DFSa, and number of approxi-
mal enamel lesions, DeSa). 

Data Extraction
Caries data for 13,490 adolescents born in 1993 who did not 

take part in the FRAMM Guideline at school and 11,321 adoles-
cents born in 1998 who followed this guideline from the age of 12 
to 15 were previously extracted from dental records in the region, 
using a script [Bergström et al., 2016a]. For each individual, the 
following information was extracted: clinic, gender, number of 
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DFSa and DeSa. This was done for each individual and each year, 
from 2005 to 2008, for those born in 1993 and from 2010 to 2013 
for those born in 1998. 

The two main groups, with and without the FRAMM Guide-
line, were further analysed, pooled and separated according to ap-
proximal caries prevalence at the age of 12. Those adolescents with 
no dentin and/or enamel caries lesions and/or fillings were pooled 
into the “low” subgroup, those with 1–3 caries lesions and/or fill-
ings were pooled into the “moderate” subgroup and those with ≥4 
caries lesions and/or fillings into the “high” subgroup, as shown in 
Table 1. 

Those adolescents who not had been examined at the age of 12 
were excluded, as their baseline caries experience could not be ver-
ified correctly. All the adolescents in the two birth cohorts had at-
tended dental check-ups at their normal dental clinics in the Västra 
Götaland Region at least once during the age period of 12–15 years. 
Both cohorts had participants from different geographical areas 
and with a different caries prevalence and a different socio-eco-
nomic background.

Cost
Costs were calculated in Swedish kronor (SEK) and converted 

to euros (EUR) using an exchange rate of SEK 1 = EUR 0.1 (Octo-
ber 16, 2017). The cost of the FRAMM Guideline was based on 
information from the public dental service in the Västra Götaland 

Region and related to the reimbursement for the guideline in 2017. 
This was EUR 12.50 per individual and year (between 12 and 15 
years of age) for the application of fluoride varnish and EUR 5.15 
per individual for the information on oral health on each of two 
occasions (12 and 15 years). This totals EUR 60.3 per individual 
included in the FRAMM Guideline. The time spent on application 
of fluoride varnish was approximately 1–2 min per individual, and 
the time spent on information on oral health was approximately 
30–40 min per occasion. The cost of fillings was calculated accord-
ing to the official current pricelist in the region, which is EUR 112.1 
per filling. No discounting of costs has been made. 

Data Analysis
The data were delivered as Microsoft Excel documents and 

were analysed using SPSS (version 24) computer software. De-
scriptive statistics (means and standard deviations) were calculat-
ed for each clinical indicator in all the groups, and the differences 
between the groups were tested by independent-sample tests. p < 
0.05 was applied for statistical significance. 

The effect of the selected measurements was calculated as the 
difference between the caries increment in the control group and 
the experimental group divided by the increment in the control 
group for those that had attended dental check-ups at the age of 12 
and the age of 15. This preventive fraction was expressed as per-
cent. 

Table 1. Number and characteristics in the groups

Main group Sub-
group

Total,
n (%)

Boys/girls, % Dental check-ups 
from 12 to 15 years 
(mean), n

High-risk
guideline,
n (%)

Control low 6,185 (61) 53/47 2.7 –
moderate 2,962 (29) 50/50 2.7 –
high 1,013 (10) 47/53 2.8 –

FRAMM low 7,174 (68) 53/47 2.8 809 (11)
moderate 2,732 (26) 52/48 2.9 420 (15)
high 718 (7) 45/55 2.9 137 (19)

Table 2. Approximal caries prevalence in the three groups at the ages of 12, 13, 14 and 15 with and without the 
FRAMM Guideline

Main group Sub-
group

At age 12 At age 13 At age 14 At age 15

DFSa DeSa DFSa DeSa DFSa DeSa DFSa DeSa

Control low 0.00 0.00 0.02 0.49 0.06 0.79 0.10 1.16
moderate 0.33 1.35 0.42 1.70 0.55 2.28 0.68 2.83
high 1.19 4.72 1.49 4.80 1.96 6.02 2.33 6.40
all groups 0.22 0.86 0.29 1.32 0.39 1.75 0.49 2.19

FRAMM low 0.00 0.00 0.01 0.42 0.05 0.55 0.07 0.87
moderate 0.36 1.28 0.41 1.43 0.53 1.74 0.63 2.25
high 1.03 5.00 1.25 4.83 1.65 5.11 1.95 6.05
all groups 0.16 0.67 0.20 1.03 0.28 1.16 0.34 1.58

DFSa, approximal surfaces with fillings and/or dentin lesions; DeSa, approximal surfaces with enamel lesions.
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Ethics
An ethical review of the extraction of data from the dental re-

cords was performed and approved by the Regional Ethical Review 
Board in Gothenburg, Sweden (Dnr: 273-14), prior to the first 
study by Bergström et al. [2016a].

Results 

Approximal Caries Increment
For the total material of 20,784 individuals, the ap-

proximal caries prevalence expressed as DFSa and DeSa 
is presented in Table 2. The low subgroup had a low car-

ies increment for both dentin lesions and fillings and 
enamel lesions on the approximal surfaces compared 
with the moderate and high subgroups during the period 
from 12 to 15 years. 

Table 3 shows the approximal caries increment for 
those individuals with a dental check-up at the age of both 
12 and 15. There were statistically significant differences 
in terms of new approximal dentin lesions and/or fillings, 
as well as new enamel lesions, between those individuals 
who took part in the FRAMM Guideline and those who 
did not, in all three risk groups (p < 0.05). Enamel lesions 
accounted for the main lesions; more in the low subgroup 
compared with the other subgroups.

Figure 1 shows the preventive fraction in percent in the 
groups, i.e. treatment effect between the groups with the 
FRAMM Guideline and the control groups without this 
guideline. The difference between the groups increases 
according to the caries prevalence at the age of 12 from 
25% for the low subgroup, 30% for the moderate sub-
group and 34% for the high subgroup. 

Cost and Cost-Effectiveness
The cost of fillings is reduced in the groups with the 

FRAMM Guideline, due to a reduction in caries incre-
ment during the studied period. However, the control 
groups have no cost for interventions, and the total incre-
mental cost for the groups with the FRAMM Guideline is 
therefore higher (Table 4).

In Table 5, the cost-effectiveness of the FRAMM 
Guideline is analysed. This is done by comparing the dif-
ferences in costs and dividing them by the differences in 
effects between the FRAMM Guideline groups and the 
control groups. The cost difference is highest in the low 

Table 3. Approximal caries increment in the three groups with and without the FRAMM Guideline, calculated for the individuals at-
tending dental check-ups at the age of both 12 and 15 years

Low subgroup Moderate subgroup High subgroup 

control
n = 3,532

FRAMM
n = 4,397

p value control
n = 1,684

FRAMM
n = 1,681

p value control
n = 615

FRAMM
n = 449

p value

Increment (DFSa) 0.10±0.43 0.08±0.43 0.010 0.36±0.99 0.30±0.89 0.042 1.26±1.88 0.99±1.78 0.018
Increment (DeSa) 1.16±2.45 0.87±2.11 0.000 1.45±3.30 0.98±3.13 0.000 1.68±5.12 0.95±4.90 0.020
Total increment

(DFSa + DeSa) 1.26±2.58 0.95±2.23 0.000 1.82±3.71 1.27±3.53 0.000 2.93±5.71 1.93±5.38 0.004
Percentage enamel

lesions of the total
caries increment 92 92 80 77 57 49

DFSa, approximal surfaces with fillings and/or dentin lesions; DeSa, approximal surfaces with enamel lesions.
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Fig. 1. Approximal caries increment in the groups at examinations 
at 12 and 15 years and the preventive fraction (PF) in the FRAMM 
groups.
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subgroup and lowest in the high subgroup. The ICER is 
calculated for DFSa, DeSa and DFSa and DeSa together. 
The analysis revealed the lowest ICER for the high sub-
group for DFSa and DeSa together (EUR 30) and the 
highest ICER for the low subgroup for DFSa alone (EUR 
2,875). The statistical uncertainty surrounding these re-
sults is very low due to the use of a fixed pricelist of costs 
and a very large sample. However, changes in the pricelist 
would have some impact on the results. For example, if 
the pricelist were 20% higher, the ICER for the high sub-
groups for DFSa alone would increase from EUR 111 to 
133.

The incremental cost-effectiveness ratios for FRAMM 
compared with controls for DFSa and DeSa together is 
illustrated in a cost-effectiveness plane in Figure 2. Here, 

it can be seen that the results differ a great deal between 
the studied subgroups. Even if no official threshold value 
exists, we have plotted two such thresholds at EUR 50 and 
200 per DFSa or DeSa prevented. If the lower threshold is 
used, FRAMM is only cost-effective for the high sub-
group, but, if the higher threshold is used, FRAMM is 
cost-effective in all subgroups. 

Discussion

The evaluation of the FRAMM Guideline with fluoride 
varnish application at school implemented for all 12- to 
15-year-olds showed that the caries prevalence at the age 
of 12 predicted the approximal caries increment during 
the next 3 years. The individuals with the highest caries 
prevalence at 12 years of age who took part in the inter-
ventions according to the guideline had 34% less caries on 
their approximal surfaces compared with those individu-
als who did not take part. Moreover, the individuals who 
were caries free on the approximal surfaces at the age of 
12 and took part also gained compared with those caries-
free individuals who did not take part. According to our 
results, implementing FRAMM, assuming risks similar to 
those in our study, would lead to an additional cost of 
EUR 55 per participant for the analysed period of 4 years.

It is possible to discuss whether a guideline of this kind 
should be implemented on a population-based level or 
only for those individuals with a confirmed high risk of 

Table 4. The average participant cost of fillings, the intervention 
and the total incremental cost in the groups (EUR)

Main 
group

Sub-
group

Cost of 
fillings1

Cost of 
inter-
vention2

Total 
cost3

Incre-
mental 
total cost4

Control low 11.8 – 11.8 –
moderate 40.6 – 40.6 –
high 140.9 – 140.9 –

FRAMM low 9.0 60.3 69.3 57.5
moderate 33.2 60.3 93.5 52.9
high 110.6 60.3 170.9 30.0

1 The caries increment (DFSa) from 12 to 15 years multiplied 
by the cost of a filling (EUR 112.1). 2 The total reimbursement for 
the FRAMM Guideline from 12 to 15 years. 3 The cost of fillings 
and intervention. 4 FRAMM versus control.

Table 5. Cost-effectiveness, FRAMM versus control (EUR)

Subgroup

low moderate high

∆C (cost FRAMM-cost control) 57.5 52.9 30.0
∆DFSa –0.02 –0.06 –0.27
∆DeSa –0.29 –0.47 –0.73
∆DFSa + DeSa –0.31 –0.53 –1.00
ICER (cost per prevented DFSa) 2,875 882 111
ICER (cost per prevented DeSa) 199 113 41
ICER (cost per prevented DFSa +

DeSa) 186 100 30

DFSa, approximal surfaces with fillings and/or dentin lesions; 
DeSa, approximal surfaces with enamel lesions; ICER, incremental 
cost-effectiveness ratio.

EUR 200 per DFSa or
DeSa prevented EUR 50 per DFSa or

DeSa prevented 
Low

Moderate

High

ΔC

ΔE (DFSa + DeSa)
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40
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–20

0 0.2 0.4 0.6 0.8 1.0






Fig. 2. Incremental cost-effectiveness ratios presented in a cost-
effectiveness plane, FRAMM versus control, for the low, moderate 
and high subgroups. ΔC, change in costs (EUR); ΔE, change in ef-
fects (DFSa + DeSa); DFSa, approximal surfaces with fillings and/
or dentin lesions; DeSa, approximal surfaces with enamel lesions.
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caries. Based on the cost-effectiveness ratios in our study, 
it might be tempting to suggest only including FRAMM 
for the high-risk group. However, this would lead to the 
cost per participant rising, and the drop-out rate would 
probably be high, so our analyses cannot be interpreted 
like this. The results of the present study, with a preven-
tive fraction between 25 and 34% in all groups, instead 
stresses the importance of a population-based strategy in-
stead of a high-risk strategy, which is in accordance with 
earlier studies [Batchelor and Sheiham, 2006]. There are 
many explanations for this, including the difficulty select-
ing individuals who will suffer from caries in the future 
and the fact that the best single predictor of new caries 
lesions is previous caries lesions, which means that the 
individual is not caries free [Mejàre et al., 2014]. The op-
timal situation is to implement a guideline like FRAMM 
at an early age, when the approximal surfaces are still car-
ies free, which means that they are also free from enamel 
lesions. During the period between 12 and 15 years of age, 
many surfaces are at risk, in combination with adoles-
cents adopting poorer drinking and eating habits that will 
increase the caries risk. In the present study, it was obvi-
ous that the guideline had a better effect on keeping up-
coming enamel lesions within the enamel in the low sub-
group compared with the moderate and high subgroups, 
which also underlines the fact that caries prevalence at 
baseline predicts upcoming caries at caries risk ages.

Previous experience has shown that there is a chal-
lenge when it comes to transferring evidence-based den-
tistry into clinical practice [Bonetti and Clarkson, 2016]. 
Caries prevention guidelines are incredibly important 
when tackling this problem. However, when implement-
ing a guideline like this, it is important to control compli-
ance. In the Childsmile Project from Scotland [Macpher-
son et al., 2010], only 8% of the children in 2010/2011 
received a second fluoride varnish application, which is 
far from optimal [Central Evaluation and Research Team, 
2012]. The evaluation from the present FRAMM Guide-
line shows that 99% of the school classes in grades 6–9 
follow the recommendations [Bergström et al., 2016a]. 

A somewhat surprising finding was that it appeared to 
be very small differences between those with and without 
caries experience, in number of dental check-ups. Never-
theless, this phenomenon is also shown in other counties 
in Sweden according to SKaPa [2016].

The effects of health interventions have mostly fo-
cused on answering the question “What works?” and have 
not aimed to determine whether the intervention is worth 
performing according to the available resources. It is 
therefore important to incorporate economic perspec-

tives in evaluations of health interventions [Shemilt et al., 
2013]. When implementing a guideline, its cost-effective-
ness has to be taken into consideration. Is it viable and 
worthwhile to let all 12- to 15-year-olds take part? In the 
previous study by Bergström et al. [2016a], the FRAMM 
Guideline was found to have contributed to a low caries 
increment at a low cost. In that study, all the adolescents 
in two birth cohorts were analysed without considering 
any subgroups. The results of the present study, where 
subgroups with different caries prevalence were analysed, 
showed that the lowest ICERs were found in the high and 
moderate subgroups. It is interesting to ask how much 
society is willing to pay for a reduction in caries and, fur-
thermore, what the resources could otherwise have been 
used for. There is no threshold value for willingness to 
pay per DFSa or DeSa prevented. However, some guid-
ance can be given by using an earlier example of cost-ef-
fectiveness threshold values made by the Swedish Nation-
al Guideline for Adult Dental Care [The Swedish Nation-
al Board of Health and Welfare, 2011]. In this example, it 
is stated that dentin caries lesions, 1 DMFS, prevented 
below EUR 100 is assumed to be a low cost, below EUR 
200 is moderate, below EUR 500 is high and costs above 
EUR 500 are regarded as being very high. This means that 
FRAMM could be considered to produce a low or moder-
ate cost for the subgroup with a high risk but with less at-
tractive cost-effectiveness for subgroups with a low or 
medium risk. 

Another aspect that affects the interpretation of cost-
effectiveness is the outcome measurement that is used. If 
our study had had a broader quality-of-life outcome mea-
surement, such as quality-adjusted life-years, its cost-ef-
fectiveness could more easily have been compared with 
other studies and previous decisions made for areas other 
than dental care. An outcome like this might, further-
more, have captured other aspects of oral-related quality 
of care. However, so far, no study has shown the relation-
ship between DMFS and a valid quality-adjusted life-
years weight. Finally, the cost-effectiveness of FRAMM 
would probably have been improved if a longer time ho-
rizon had been used for the analysis, as reduced caries 
within the studied time frame would probably affect the 
future incidence of new caries, as fillings may generate 
costs in the future. Doing this would, however, involve 
modelling costs and consequences far from the studied 
time frame, something that was beyond the aim of this 
paper. 

The cost-effectiveness results of implementing 
FRAMM could be compared with other analyses. A re-
cently published German study with fluoride varnish ap-
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plication twice yearly in 6- to 18-year-olds from different 
caries risk groups showed no cost-effectiveness in low-
risk individuals in a clinic setting [Schwendicke et al., 
2017]. This study suggested that fluoride varnish applica-
tion has to be provided at a lower cost, which our study 
underlines, i.e. individuals in groups at school and by 
dental nurses. In a study from the Netherlands, the cost-
effectiveness of two caries prevention programmes with 
increased professional fluoride application and non- 
operative caries treatment and prevention, respectively, 
among 6-year-old children was analysed compared with 
standard care that already consisted of twice a year dental 
check-ups, fluoride application and preventively placed 
sealants of first primary molars [Vermaire et al., 2014]. In 
this study, none of the interventions reduced costs in 
comparison to regular dental care, but the latter interven-
tion had the most favourable ICER (EUR 100 per DMFS 
saved compared with regular dental care from a societal 
perspective). However, in the study from the Nether-
lands, few surfaces were at risk, as the study only included 
6-year-olds, compared with our study where the individ-
uals have many surfaces at risk. In terms of the cost-effec-
tiveness of fluoride varnish programmes, a recently pub-
lished study of a community oral health programme com-
pared fluoride varnish with fissure sealants in caries-free 
6- to 7-year-olds in an area with a high caries risk in 
Wales. No differences in caries prevention effect were 
found, but fluoride varnish proved to be less expensive 
and probably more cost-effective in the longer perspec-
tive [Chestnutt et al., 2017]. 

To implement this guideline in the most efficient way, 
the school is an obvious dental health arena, as the inter-
ventions can be performed with groups of individuals in-
stead of individually in a clinic setting. Choosing the most 
efficient group of dental personnel means dental nurses 
rather than dental hygienists or dental physicians. Dental 
nurses in Sweden have been working on caries prevention 
in children and adolescents since the 1960s, both at dental 
clinics and outside at child health centres and schools. 
The term “prophylactic dental nurse” originates from the 
mid-1970s, when dental nurses took part in special cours-
es on dental health prevention for children and adoles-
cents. Today, this is incorporated in the standard educa-
tion and is a common task for all dental nurses. A previ-
ous study performed in the Västra Götaland Region 
revealed that dental nurses were pleased to work with ad-
olescents at school, as they do according to the FRAMM 
Guideline [Bergström et al., 2016b]. 

Seeing adolescents regularly at school at caries-risk 
ages gives the dental personnel an opportunity to stimu-

late good self-care in relation to toothbrushing with fluo-
ridated toothpaste and eating and drinking habits. A pre-
vious study has shown that the adolescents had a positive 
attitude to dental personnel coming to school [Bergström 
et al., 2012]. 

With this population-based strategy, there will be in-
dividuals who are free from caries with or without the 
intervention, but, as long as the interventions do not 
harm anyone, everyone should have the opportunity to 
take part. This is also essential from a democratic point of 
view. The efforts at school involve more than applying 
fluoride, such as oral health education, but distinguishing 
between the effect of every single effort is difficult. How-
ever, dental health guidelines without any form of fluo-
ride therapy fail to achieve any caries reduction and, for 
this reason, lecturing alone is not a good alternative [Kay 
and Locker, 1998; SBU, 2002].

Finally, it would be of interest to further evaluate the 
FRAMM Guideline to see whether there is any long-term 
effect on approximal caries increment and cost-effective-
ness up to the age of 20 or more.

To conclude, this study showed that the FRAMM 
Guideline significantly reduces the caries increment for 
adolescents with a low, moderate and high caries preva-
lence, when implemented under field conditions on a 
broad scale. Furthermore, the subgroup which showed 
the most favourable cost-effectiveness was the one with a 
high caries prevalence at the age of 12.

Acknowledgements 

The authors would like to express their gratitude to the Public 
Dental Service in Västra Götaland for providing the caries data. 
The authors also thank Erika Morales for valuable discussions and 
assistance. 

Disclosure Statement

There are no conflicts of interest.

Author Contributions

All three authors contributed to the design of the study, the 
analysis and interpretation of data as well as writing and revising 
the manuscript. 

D
ow

nl
oa

de
d 

by
: 

G
öt

eb
or

gs
 U

ni
ve

rs
ite

t
13

0.
24

1.
16

.1
6 

- 
1/

17
/2

01
9 

11
:0

9:
12

 A
M



Bergström/Davidson/Moberg SköldCaries Res 2019;53:339–346346
DOI: 10.1159/000495360

References

Azarpazhooh A, Main PA. Fluoride varnish in the 
prevention of dental caries in children and 
adolescents: a systematic review. J Can Dent 
Assoc. 2008 Feb; 74(1): 73–9.

Batchelor PA, Sheiham A. The distribution of 
burden of dental caries in schoolchildren: a 
critique of the high-risk caries prevention 
strategy for populations. BMC Oral Health. 
2006 Jan; 6(1): 3.

Bergström EK, Lingström P, Hakeberg M, Gahn-
berg L, Sköld UM. Caries and costs: an evalu-
ation of a school-based fluoride varnish pro-
gramme for adolescents in a Swedish region. 
Community Dent Health. 2016a Jun; 33(2): 

138–44.
Bergström EK, Sköld UM, Birkhed D, Lepp M. 

Adolescents’ experiences of participating in a 
school-based fluoride varnish programme in 
Sweden. Swed Dent J. 2012; 36(3): 133–41.

Bergström EK, Sköld UM, Birkhed D, Lepp M. 
Dental nurses’ experiences of performing a 
school-based fluoride varnish programme for 
children and adolescents in Sweden. Swed 
Dent J. 2016b; 40(2): 181–90.

Bonetti D, Clarkson JE. Fluoride varnish for car-
ies prevention: efficacy and implementation. 
Caries Res. 2016; 50 Suppl 1: 45–9.

Carvalho DM, Salazar M, Oliveira BH, Coutinho 
ES. Fluoride varnishes and decrease in caries 
incidence in preschool children: a systematic 
review. Rev Bras Epidemiol. 2010 Mar; 13(1): 

139–49.
Central Evaluation and Research Team. Child-

smile National Headline Data. Glasgow: Uni-
versity of Glasgow; 2012.

Chestnutt IG, Playle R, Hutchings S, Morgan-
Trimmer S, Fitzsimmons D, Aawar N, et al. 
Fissure Seal or Fluoride Varnish? A Random-
ized Trial of Relative Effectiveness. J Dent Res. 
2017 Jul; 96(7): 754–61.

Drummond MF, Sculpher M, Claxton K, Stod-
dard G, Torrance G. Methods for the eco-
nomic evaluation of health care programmes. 
4th ed. Oxford: Oxford University Press; 
2015.

Griffin SO, Regnier E, Griffin PM, Huntley V. Ef-
fectiveness of fluoride in preventing caries in 
adults. J Dent Res. 2007 May; 86(5): 410–5.

Helfenstein U, Steiner M. Fluoride varnishes (Du-
raphat): a meta-analysis. Community Dent 
Oral Epidemiol. 1994 Feb; 22(1): 1–5.

Kay E, Locker D. A systematic review of the ef-
fectiveness of health promotion aimed at im-
proving oral health. Community Dent Health. 
1998 Sep; 15(3): 132–44.

Macpherson LM, Ball GE, Brewster L, Duane B, 
Hodges CL, Wright W, et al. Childsmile: the 
national child oral health improvement pro-
gramme in Scotland. Part 1: Establishment 
and development. Br Dent J. 2010 Jul; 209(2): 

73–8.
Marinho VC, Higgins JP, Logan S, Sheiham A. 

Fluoride varnishes for preventing dental car-
ies in children and adolescents. Cochrane Da-
tabase Syst Rev. 2002; 1(3):CD002279.

Marinho VC, Higgins JP, Sheiham A, Logan S. On 
topical fluoride (toothpaste, or mouthrinses, 
or gels, or varnishes) versus another for pre-
venting dental caries in children and adoles-
cents. Cochrane Database Syst Rev. 2009; 

1:CD002780.
Marinho VC, Worthington HV, Walsh T, Clark-

son JE. Fluoride varnishes for preventing  
dental caries in children and adolescents.  
Cochrane Database Syst Rev. 2013 Jul; 

7(7):CD002279.
Mejàre I, Axelsson S, Dahlén G, Espelid I, Nor-

lund A, Tranæus S, et al. Caries risk assess-
ment. A systematic review. Acta Odontol 
Scand. 2014 Feb; 72(2): 81–91.

Moberg Sköld U, Petersson LG, Lith A, Birkhed 
D. Effect of school-based fluoride varnish 
programmes on approximal caries in adoles-
cents from different caries risk areas. Caries 
Res. 2005 Jul-Aug; 39(4): 273–9.

Petersson LG, Twetman S, Dahlgren H, Norlund 
A, Holm AK, Nordenram G, et al. Profession-
al fluoride varnish treatment for caries con-
trol: a systematic review of clinical trials. Acta 
Odontol Scand. 2004 Jun; 62(3): 170–6.

SBU. Att förebygga karies (Preventing caries). En 
systematisk litteraturöversikt. SBU-rapport 
nr 161. Stockholm: Statens beredning för 
medicinsk utvärdering (SBU); 2002. 

Schwendicke F, Splieth CH, Thomson WM, Reda 
S, Stolpe M, Foster Page L. Cost-effectiveness 
of caries-preventive fluoride varnish applica-
tions in clinic settings among patients of low, 
moderate and high risk. Community Dent 
Oral Epidemiol. 2018 Feb; 46(1): 8–16.

Seppä L. Studies of fluoride varnishes in Finland. 
Proc Finn Dent Soc. 1991; 87(4): 541–7.

Shemilt I, McDaid D, Marsh K, Henderson C, 
Bertranou E, Mallander J, et al.; Campbell and 
Cochrane Economics Methods Group. Issues 
in the incorporation of economic perspectives 
and evidence into Cochrane reviews. Syst Rev. 
2013 Sep; 2(1): 83.

SKaPa. 2016. Retrieved from: http://www.skapa-
reg.se/wp-content/uploads/2017/10/Årsrap-
port-2016.pdf

Sköld UM, Petersson LG, Birkhed D, Norlund A. 
Cost-analysis of school-based fluoride var-
nish and fluoride rinsing programs. Acta 
Odontol Scand. 2008 Oct; 66(5): 286–92.

The Swedish National Board of Health and Wel-
fare (Socialstyrelsen). Hälsoekonomiskt ve
tenskapligt underlag (bilaga). Nationella rikt
linjer för vuxentandvård 2011. Retrieved 
from: http://www.socialstyrelsen.se/publika-
tioner/2011/2011-5-1

Vermaire JH, van Loveren C, Brouwer WB, Krol 
M. Value for money: economic evaluation of 
two different caries prevention programmes 
compared with standard care in a randomized 
controlled trial. Caries Res. 2014; 48(3): 244–
53.

Weyant RJ, Tracy SL, Anselmo TT, Beltrán-Agu-
ilar ED, Donly KJ, Frese WA, et al.; American 
Dental Association Council on Scientific Af-
fairs Expert Panel on Topical Fluoride Caries 
Preventive Agents. Topical fluoride for caries 
prevention: executive summary of the updat-
ed clinical recommendations and supporting 
systematic review. J Am Dent Assoc. 2013 
Nov; 144(11): 1279–91.

D
ow

nl
oa

de
d 

by
: 

G
öt

eb
or

gs
 U

ni
ve

rs
ite

t
13

0.
24

1.
16

.1
6 

- 
1/

17
/2

01
9 

11
:0

9:
12

 A
M


	TabellenTitel
	_Hlk513800799
	StartZeile
	Zwischenlinie
	TabellenFussnote
	_Hlk513801963

