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Background. Clinicians handle diagnosis and treat-

ment planning of caries in different ways, and the

underlying factors leading to management of risk

and choice of treatment strategies are poorly

understood.

Aim. The aim of this study was to investigate den-

tists’ and dental hygienists’ choices of preventive

strategies for children and adolescents identified

as at high risk of developing caries.

Design. A sample of dental records from 432 of a

total of 3372 children in a Swedish county identi-

fied as at high risk of developing caries, aged

3–19 years, was randomly selected for analysis in

the study. Information of importance for the ther-

apists’ choice of caries management strategies

were obtained from the dental records.

Results. The results showed that therapists consid-

ered tooth brushing instruction and fluoride treat-

ment at the clinic to be of primary importance as

treatment given in 60% of the cases, respectively.

Fluoride treatment at home and diet counselling

were both chosen in half of the cases. Fissure seal-

ant therapy was used in 21% of the cases, and

15% of the patients did not receive any preven-

tive treatment at all. The results also showed that

girls more often received fluoride treatment, tooth

brushing instruction and oral hygiene information

than boys.

Conclusions. In the majority of the children and

adolescents, several preventive measures were

given. The more background factors included in

the risk assessment, the more preventive measures

were given. The differences between the treat-

ments given to girls and the boys need to be fur-

ther investigated.

Introduction

Oral health is part of general health, and

influences overall quality of life, self-esteem

and social confidence1,2. Dental caries is con-

sidered one of the greatest global oral health

burdens and is a major oral health problem

in most industrialised countries3,4. Neverthe-

less, caries has been successfully prevented

and caries prevalence has decreased in many

countries in recent decades2. Current inter-

ventions available to prevent caries disease

include use of fluoride, chlorhexidine, sealant

and xylitol as well as behaviour modification

to improve diet and oral hygiene5.

The evidence of the cariostatic effect of top-

ical fluorides6–8 and sealants9 in children and

adolescents is sufficient. Limited evidence

supports the effectiveness of chlorhexidine in

the process of prohibiting caries10–12. Con-

cerning the preventive effects of fluoride tab-

lets and sorbitol and xylitol in chewing gum

and sweets, no clear conclusions can yet be

drawn from available studies13. In addition,

the evidence supporting the use of health

promotion programmes with the purpose of

reducing caries prevalence is very limited. In

fact, several studies of preventive programmes

for high-risk children have suggested that the

interventions used were ineffective in reduc-

ing caries14–17.

The underlying factors of importance for

clinicians when managing caries risk and

choice of treatment strategies are poorly

understood18,19. Not only knowledge about

diseases and treatment options guide the
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dental professionals in the process of making

decisions, but also considerations beyond the

concepts of health20. In a study of preventive

strategies in the Nordic countries dental per-

sonnel through a questionnaire described car-

ies-preventive methods used in the countries.

Differences concerning choice of prevention

method used for caries risk patients and imple-

mentation of prevention was found. Danish

dental care providers chose oral hygiene

training as their priority, and implemented it.

Apart from fluoride varnish for some patients,

most of them did not use or recommend fluo-

ride additionally to fluoride toothpaste. The

Norwegian and Icelandic dental care person-

nel chose both oral hygiene education and

the use of fluoride as priorities, while most

Swedish dental care providers preferred to

provide dietary advice and oral hygiene train-

ing, as well as additional fluoride for risk

patients. The authors stated that the results

only could be explained by differences in the

dental cultures in the four Nordic countries21.

In a systematic review, the Swedish Council

on Technology Assessment in Health Care

reported that the best risk indicator of dental

caries in schoolchildren was past caries

experience22. This is in line with the results of

a study in a Swedish county showing that

dentists mainly base their caries risk assessment

on past caries experience, i.e., most children

and adolescents identified as at high risk of

developing caries had already been affected by

caries23.

The aim of this study was to investigate

dentists’ and dental hygienists’ choices of pre-

ventive strategies for children and adolescents

identified as being at high risk of developing

caries at the public dental service in Uppsala

County.

Material and method

In 2000, dentists and dental hygienists at the

public dental service in Uppsala County

examined 39,231 individuals aged 3–19 years.

The dentists identified 27,739 (70%) of chil-

dren and adolescents as being at low, 8.120

(21%) as uncertain and 3.372 (9%) as at

high risk for developing caries. The caries risk

assessment was noted in the dental records.

From the individuals who were identified

as being at high caries risk in 2000, a random

sample of dental records from 678 children

and adolescents aged 6–19 years was chosen

from all public dental clinics in Uppsala

County by selecting every fifth child from the

group. The children and their parents were

informed by letter and could agree or refuse

to participate in the study. A total of 432

individuals (64%) agreed to participate. In

addition, all 22 dental clinics in the public

dental service were informed, and agreed to

take part in the study.

From the dental records, data were collected

retrospectively from 1998 to 2000. Data were

collected from all documented information in

the records such as written notes, status and

medical history during these 3 years. Data

were registered in a protocol designed for the

study (Fig. 1). In the protocol, the child’s age,

sex, and caries risk assessment in 1998, 1999,

and 2000 were noted. Information from the

dental records that could support the risk

Fig. 1. The protocol designed for the study.
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assessment were gathered; a history describing

medical, dental and social background, dental

status, oral hygiene, dietary habits, and saliva

data. It was noted if bitewing radiographs were

taken in 1998, 1999 or 2000. The method has

been described in detail in a previous study23.

Information describing the therapists’ choices

of preventive measures such as use of fluoride,

diet information, diet counselling, tooth brush-

ing instruction, use of chlorhexidine, and fis-

sure sealants was obtained from the dental

records. It was noted if the therapists had cho-

sen fluoride treatment at the clinic, such as

fluoride varnish, or if the patient was recom-

mended fluoride treatment at home. The

intensity of the preventive measures was not

registered in the protocol. The number of fill-

ings in primary and permanent teeth was

recorded for each year.

Diet information was considered to be given

when the therapist gave general diet informa-

tion to the patient, while diet counselling was

considered to be fulfilled if the therapist anal-

ysed the patient’s diet history and gave the

patient specific advice. Oral hygiene informa-

tion and tooth brushing instruction were con-

sidered to be given if any notes in the records

showed that the therapists had used these

preventive measures. Chlorhexidine therapy

was considered to be performed if the thera-

pist had used chlorhexidine as a caries pre-

ventive treatment, and fissure sealant therapy

was considered to be performed if the thera-

pist had used fissure sealant therapy either

with glass ionomer or with resin based mate-

rials. Preventive measures such as dental floss

instruction were recorded as ‘‘other preven-

tive measures’’ in the protocol. The profession

as (dentist, dental hygienist, and dental

nurse) who had chosen and carried out the

preventive treatments was noted.

Two experienced dental therapists, one

dentist and one dental hygienist, collected the

data. Both inter-examiner and intra-examiner

reliability tests were performed. For the inter-

examination test the investigators’ registra-

tions of twenty randomly selected dental

records were compared. In the intra-examiner

test the same dental records were re-investi-

gated by the same therapist and the concor-

dance was analysed. The ethics committee,

Faculty of Medicine, Uppsala University, Swe-

den, approved the study.

Statistical analyses

Assessment of intra-examiner and inter-

examiner agreement was analysed by calcu-

lating the kappa coefficient. Frequency tables

performed descriptive analyses, and Fisher’s

exact test was used for statistical analyses of

the variation of frequency. The Fisher’s exact

test procedure calculates an exact probability

value for the relationship between two

dichotomous variables in small Sample sizes.

When equality of population medians among

groups were compared, a Kruskal–Wallis test

was used since this test does not make

assumptions about normality and homosce-

dasticity. Regression analysis was used to

describe and evaluate the relationship between

continuous variables. A P-value <0.05 was

considered statistically significant.

Results

Inter- and intra-examiner reliability test

The test included 20 randomised-selected

study protocols with 25 variables as shown in

Fig. 1. Kappa coefficients were calculated as a

measure of assessment agreement regarding

the variables. The inter-reliability test showed

an overall kappa coefficient of 0.85 for 24

variables. Kappa calculation for one variable

could not be performed. The intra-reliability

test showed an overall kappa coefficient of

0.86 for 24 variables. Kappa calculation for

one variable could not be performed.

Choice of preventive strategies

The results showed that therapists chose fluo-

ride therapy (professional care at the clinic),

tooth brushing instruction and oral hygiene

information as preventive measures, in

approximately 60% of the cases, respectively.

Fluoride as home care treatment and diet

information were chosen in half of the cases,

diet counselling and fissure sealant therapy in

every fifth case, while chlorhexidine was

rarely used (Fig. 2).
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The therapists performed a total of 412,

534, and 815 fillings in primary and perma-

nent teeth for the years 1998, 1999, and

2000. The number of fillings increased when

the number of children with high caries risk

increased. No statistically significant differ-

ences between boys and girls or between

children who had undergone caries risk

assessment model and the others were found

as regards to the number of fillings. Children

who had previously been subject to a caries

risk assessment model, however, received

preventive measures to a greater extent than

the rest of the sample (data not shown). A

caries risk assessment model was considered

to have been used when a minimum set of

criteria were fulfilled: a documented medical

history, dental status, dietary analysis and, in

addition, either information about the child’s

oral hygiene or social history23.

The results showed that girls more often

received fluoride treatment, toothbrush

instruction and oral hygiene information than

boys. There was a tendency, although not sta-

tistically significant, for the boys to receive

more diet information (Fig. 3).

The dentists both planned and carried out

preventive measures to a greater extent

than the dental hygienists and dental

nurses. Dentists, dental hygienists and dental

nurses planned the choice of preventive

measures in 73%, 21%, and 20% of cases

and carried out the preventive treatments in

61%, 32%, and 35% of the cases, respec-

tively. This means that for some patients,

several professions planned and carried out

treatment, also the sum of percentage

exceeds 100%.

The result showed that almost 15% of

patients did not receive any preventive mea-

sures at all, while 54% of patients received

between 3 and 8 preventive measures. Fig. 4

shows the distribution of preventive measures

performed by therapists.
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Fig. 3. The distribution of preventive treatments for boys and girls, respectively, chosen by clinicians (percent). Analysed

using Fisher’s exact test. *P < 0.05, **P < 0.001.
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Factors documented by the therapists for

risk assessment were reported in a previous

study23, but these factors are also reported in

Table 1. The relationship between factors doc-

umented for the risk assessment, and use of

preventive measures can be seen in Fig. 5.

A multiple regression analysis showed that

the more background factors that were

included in the caries risk assessment, the

more preventive measures were used (r2 =

0.383). Information about the patients’ oral

hygiene and analysis of dietary habits had the

strongest impact on the choice of preventive

measures, but dental status and analysis

of diet diary also impacted on the choice

(Table 1).

Discussion

The results of the study show that therapists

at the public dental service in Uppsala County

invested primarily in fluoride treatment per-

formed at the clinic, oral hygiene information

and tooth brushing instruction. Home care

fluoride treatment and diet information were

offered to half of the individuals, although

the conclusions concerning the prevalence of

home care fluoride treatment have to be

interpreted with caution since the agreement

in the intra-reliability test regarding this fac-

tor was poor.

According to the report from The Swedish

Council on Technology Assessment in Health

Care, there is strong evidence for daily use

of fluoride toothpaste in preventing caries in

the permanent teeth of children and adoles-

cents13. The report supports the therapist’s

focus on tooth brushing instruction since such

instruction involves the use of fluoridated

toothpaste. The plaque reduction obtained by

brushing is, however, not strongly related to

prevention of caries. According to the same

report, professional treatment with fluoride

varnish at least twice per year has a caries

preventive effect on young permanent teeth.

Thus, the same report also supports the thera-

pists’ frequent choice of fluoride treatment

performed at the clinic.

Information about the patient’s oral

hygiene and diet counselling had the stron-

gest impact on the choice of preventive mea-

sures in this study. This is in line with a

previous report describing the differences

between dental cultures in Denmark, Iceland,

Table 1. Impact of factors included in the caries risk
assessment on the choice of preventive measures (multiple
regression analysis).

Factors included in the
caries risk assessment F-value 95% CI P-value

Medical history 0.00 )0.33 to 0.30 NS
Social history 1.09 )0.35 to 1.16 NS
Dental history 2.09 )0.11 to 0.70 NS
Bw radiographs 0.99 )0.23 to 0.70 NS
Dental status 4.03 0.02 to 2.18 <0.005
Oral hygiene 51.22 0.94 to 1.66 <0.0001
Analysis of diet diary 4.08 0.03 to 2.10 <0.005
Analysis of dietary habits 59.00 1.26 to 2.12 <0.0001
Salivary secretion test 0.77 )2.19 to 5.72 NS
Buffering capacity 0.33 )4.23 to 2.31 NS
Mutans streptococci 0.63 )0.66 to 1.56 NS
Lactobacilli 0.00 )1.86 to 1.85 NS
Cariogram 0.37 )4.32 to 2.28 NS

0

2

4

6

8

10

12

14

16

18

0 1 2 3 4 5 6 7 8
Number of performed preventive measures per individual 

P
er

ce
n

t 
o

f 
in

d
iv

id
u

al
s

Fig. 4. The distribution of the number of preventive

measures per individual chosen by clinicians (percent).
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Fig. 5. Relation between the number of documented

factors used for risk assessment and the number of

performed preventive measures (multiple regression

analysis).
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Norway and Sweden21. According to this

report, a majority of Swedish dental care pro-

viders preferred to provide dietary advice and

oral hygiene education and additional fluo-

ride for risk patients. The frequent use of die-

tary and oral hygiene measure in this study

could be an indicator of that these actions

were a matter of routine rather than the

result of an individual assessment of needs.

The study showed that 15% of the children

and adolescents did not receive any preven-

tive measures at all. One explanation may be

that they belonged to the caries risk group in

2000 only and thus were in need of preven-

tive treatments only one of the years studied.

Still, they were identified as at caries risk,

during at least 1 year and would reasonably

be in need of preventive measures. A weak-

ness of the study design, however, is that

most of the data were collected over a 3-year

period without specification for each year

which means that we cannot restrict the

analysis to the year 2000 when all children

certainly belonged to the high-risk group. The

study was retrospective which has the disad-

vantage that the outcome of interest has

already occurred when the study is performed

and it is not possible to collect the missing

data in subsequent. The reliability of data is

depending on the quality of the records and

it cannot be excluded that the therapists for-

got to note all measures in the records. In this

study, however, when strategies were sup-

posed to be studied, a prospective design

could have been biased because the therapists

may have adapted their decisions to an opti-

mal way of treating high-risk group children.

Pit and fissure sealant therapy is a recom-

mended procedure to prevent caries of the

occlusal surfaces of permanent molars, espe-

cially in children with high caries risk24,25.

Longitudinal studies have shown that pit and

fissure sealants applied during childhood have

a long-lasting caries preventive effect and are

effective treatments with low failure rates26,27.

This study shows that fissure sealants were

used by the therapists in only 21% of the cases,

despite the scientific support for the treatment.

In the age group of 6–11 years, however, 35%

of the children had at least one tooth treated

with fissure sealant. One explanation to the

low use of sealants may be that the dentists at

the public dental service in Uppsala County

mainly base their caries risk assessment on past

caries experience23, which leads to late detec-

tion of children with high caries risk. If the

children already have cavities when they are

identified as risk individuals, the period for fis-

sure sealant therapy has already been passed,

and fillings will be the therapy of choice. Ear-

lier identification of children at high risk for

caries, using other risk factors or indicators

such as social history and dietary habits, could

potentially lead to more frequent use of fissure

sealant therapy. In addition, and in contrast to

some other parts of Sweden, fissure sealant

therapy in the area studied is not used as a

population strategy, i.e., when children get the

measure irrespective of caries risk. This may be

attributable to the fact that dental staff are

unfamiliar with the method and thus are less

inclined to use this therapy. The technique is

exacting, requires good saliva control and is

difficult for the therapist to perform alone.

Since the technique is so demanding, the cost

effectiveness is unclear22.

The study shows that girls more often

received preventive treatments than boys.

Several studies report that men have poorer

oral hygiene and more gingivitis compared

with women28,29. According to a report from

the National Board of Health and Welfare,

there were no significant differences in dental

health between boys and girls in Sweden30.

Consequently, there are no explanations from

the point of view of prevalence of disease for

girls to have been received more preventive

treatments than boys. Could the fact that a

majority of the dental staff is female result in

routines and ways of communicating that

appeal more to girls than boys?

The results show that dentists both planned

and carried out preventive measures to a

much greater extent than dental hygienists

and dental nurses. The reason may be that

dentists take more responsibility for treatment

of children at high caries risk. In the case of

children at low and moderate caries risk, den-

tal hygienists and dental nurses play a key

role in examination and planning of preven-

tive measures. In Sweden, the tendency is

that occupational groups other than dentists,

172 R. Sarmadi, L. Gahnberg & P. Gabre

� 2010 The Authors

International Journal of Paediatric Dentistry � 2010 BSPD, IAPD and Blackwell Publishing Ltd



such as dental hygienists and nurses, become

the primary health carers for children and

adolescents.

Professional fluoride therapy at the clinic,

oral hygiene information and practical

instruction dominate in this study. Most chil-

dren at caries risk had several preventive

interventions, but 15% had none. The more

background factors that were included in the

caries risk assessment, the more preventive

measures were used. The fact that girls had

more preventive treatments than boys was

surprising, and the reasons need to be further

investigated.

What this paper adds
d Insight into the panorama of preventive measures that

are used in general dentistry.
d Knowledge about a positive relation between the

number of factors included in risk assessment and the

repertoire of preventive measures.

Why this paper is important to paediatric dentists
d Information about preventive strategies used by gen-

eral dental therapists can help the paediatric dentist

develop effective guidelines for dental care for children

with a high risk of developing dental caries.
d The knowledge about choice of preventive measures

by general dental therapist can also be helpful for the

paediatric dentists own risk assessment and choice of

preventive strategy in patients referred for specialist

treatment.
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Tandhälsan hos barn och ungdomar 1985–2005. (In

Swedish). Artikel nr. 2006-107-21. Stockholm,

Sweden: Socialstyrelsen, 2006.

174 R. Sarmadi, L. Gahnberg & P. Gabre

� 2010 The Authors

International Journal of Paediatric Dentistry � 2010 BSPD, IAPD and Blackwell Publishing Ltd



Copyright of International Journal of Paediatric Dentistry is the property of Wiley-Blackwell and its content

may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express

written permission. However, users may print, download, or email articles for individual use.


