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The aim of this systematic review was to evaluate the caries-preventive effect of combined caries-
preventive methods, defined as two or more different interventions in combination, each expected to
prevent dental caries. The Medline database was searched for articles published in the period January
1966 to June 2003. Twenty-four controlled studies met the inclusion criteria, and their value as evidence
was assessed according to predetermined criteria. The level of evidence for the overall conclusion
regarding each method was graded according to the protocol of the Swedish Council on Technology
Assessment in Health Care. The scientific evidence for the combination of treatments involving fluoride
that had a preventive effect on caries in children and adolescents was graded as moderate. However, for
elderly patients the scientific evidence for the caries-preventive effect of different combinations of
treatments was found to be incomplete. No conclusion could be drawn regarding the evidence for
combinations of treatments being effective for groups at high caries risk, as the results from the identified
clinical studies were conflicting. [ Cares risk; dental caries; intervention programs; prevention
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The prevalence of dental caries has decreased considerably
among children and young adults in most industrialized
countries during recent decades. However, it is stll a
common disease even in young children (1), and in many
developing countries the general trend is that dental caries
prevalence is increasing (2).

Intervention programs using a combination of various
methods for caries prevention, aimed at both children and
adolescents, have been initiated in many industrialized
countries. Examples of these programs are plentiful, e.g.
child health centers offering special information sessions
for parents where dental staff provide information about
tooth-brushing, good dietary habits, and use of fluoride;
dental nurses receiving special training in order to educate
and instruct children and parents about oral hygiene, and
to give local fluoride treatment, for example rinsing with
fluoride or topical application of fluoride. Effective and
controlled ways of removing bacterial plaque from tooth
surfaces using professional tooth cleaning by dental staff or
supervised tooth-brushing have also been important
components in promoting oral health. Strategies such as
fissure sealants or topical application of chlorhexidine have
sometimes been used in combination with other caries-
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preventive methods. However, to our knowledge, no
systematic evaluation has been published of the available
evidence for preventing caries using combinations of
interventions.

The aim of the present systematic literature review was
to evaluate the scientific evidence for the effect of
combinations of methods used for caries control. The
review Is one in a series of systematic reviews of methods
for caries prevention carried out by the Swedish Council
on Technology Assessment in Health Care (3).

Methods

Search strategies for identification of studies

The Medline database was searched from 1966 to
November 2001, and subsequently updated in June 2003,
in cooperation with an information specialist at the
Swedish Council on Technology Assessment in Health
Care. Primary search strategy included the MeSH terms
‘dental caries’, ‘clinical trial’, ‘oral hygiene’, ‘health
promotion’, and ‘patient education’.
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Table 1. Excluded studies and the main reason for their exclusion

ACTA ODONTOL SCAND 62 (2004)

Table 3. Definition of evidence level for conclusions

Evidence level Definition

Reason Reference no.
Large attrition rate (29-33)
Later results available (34, 35)
Risk assessment (36)

Inclusion of studies

The studies that were included had to have been
investigations of the caries-preventive effect of a combin-
ation of caries-preventive methods, ie. two or more
different interventions in combination, each expected to
prevent caries to some degree. The control treatment had
to be standard care, no treatment, or use of a placebo to
replace active components. Some studies compared the
test treatment to standard care, defined as oral hygiene
instructions, fluoridated toothpaste for unsupervised use or
fluoride rinsing every second week. Studies comparing
different combinations of interventions without the use of
one of the above-mentioned control groups were excluded.
All studies had to be prospective. The follow-up period
had to be at least 2 years—with the exception of studies on
primary teeth—and primary endpoint was caries incre-
ment in the primary (Admfs/t) or permanent (ADMFS/T)
dentition.

Animal studies and experimental studies were excluded,
as were abstracts, letters, short communications, and
textbooks. Articles published in languages other than
English, Swedish, Danish, Norwegian, Spanish, French,
Italian, or German were excluded.

The preliminary search resulted in retrieval of 229
scientific articles which were evaluated for inclusion by two
of the authors of this review. If it was not clear from the

1 Strong evidence
2 Moderate evidence

At least 2 studies assessed grade A
One grade A study and at
least 2 grade B studies
At least 2 studies graded B
Fewer than 2 studies graded B

3 Limited evidence
4 Incomplete evidence

abstract whether the article met the inclusion criteria, it
was ordered in full text. A total of 104 papers were thus
selected and subsequently ordered in full text. The
reference lists of the retrieved articles were hand-searched
for additional relevant studies that might not have
appeared through the database search. An additional 31
articles—the result of the hand search—were ordered in
full text. Thirty-two studies fulfilled the final criteria for
inclusion, and, of these, 8 were excluded from the final
assessment process for specific reasons (listed in Table 1).

Evaluation of papers and levels of evidence

The 2 examiners read the 24 papers independently. The
external and internal validity of each study, i.e. their value
as evidence, was assessed and the studies were graded with
a score of A (high value as evidence), B (moderate value as
evidence), or C (limited value as evidence) according to
predetermined criteria (Table 2). If the examiner evalu-
ations differed, the paper was discussed with the other
members of the review group until consensus was reached.
Only studies with high or moderate value as evidence were
then used for assessing the scientific evidence for each
method, according to the protocol of the Swedish Council
on Technology Assessment in Health Care (Table 3).

Table 2. Criteria for grading the papers. For grade A, all criteria had to be fulfilled. Papers were rated grade B or C when at least one of the

criteria was met

Grade A

Grade B

Grade C

RCT, randomization described and by subject;
>3-year duration

Study group representative, inclusion
criteria described
Double-blind or independent operators

Attrition rate <10% per year and explained

Methods for clinical caries diagnosis defined,
(clinical/radiographs/fiber optic
transillumination) with reliability tests,
calibrated examiners

Baseline values presented

Apparent bias or confounders taken into account

RCT, duration between
2 and 3 years

Large CCT
Double- or single-blind

Attrition rate < or ~10%
per year, not explained

Methods for caries diagnosis not

completely described or validated

Minor bias or confounders
evident or likely

RCT, randomization unclear or
not described; CCT; duration
between 2 and 3 years

Small, single-blind study

Attrition rate >10% per year,
not explained

Methods for caries diagnosis not
fully described, several examiners,
non-calibrated

Baseline values omitted

Major bias or confounders
evident or likely

RCT = randomized controlled trial, CCT = controlled clinical trial.
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28 g g Results
2lo @ v |55
§ % f g Combined prevention methods for children and adolescents
= Of the 14 studies included concerning treatment for
g w5 :‘-& children and adolescents, 1 was graded as high-value
§ :é . g evidence (4), 8 were assessed as moderate-value evidence
E = % gg (5-12), and 5 as limited-value evidence (13-17) (Table 4).
% 3 ; ; i Seven studies of high-value or moderate-value evidence
E TLE g 3 showed a statistically significant beneficial effect on caries
§ '*E g § g %'g increment. Combined prevention methods described by
g 3 23| 2o Axelsson et al. (4), Bagramian et al. (6), Ekstrand et al. (8),
E:j ) :f = 2 a -% Hamp et al. (9), and Klimek et al. (10) used fluoride
Z ~ o % 2 products along with either hygiene instructions or
. g ;L sup.ervised brushing and were more effective in preventing
TE - £ &~ caries than control treatment. Studies by Downe.r et al. (7)
BN R ot and Zickert et al. (12) also found the combination of
S oy professional tooth-cleaning with fluoride containing pro-
-% E ducts and supervised daily tooth-brushing or oral hygiene
£ £ § instructions to be supcri(?r in preventing caries compar.cd
s la ~ o ES to the same treatment with placebo products. The studies
é’ s by Fischman et al. (13), Lalloo & Solanki (14), and Maltz et
4 E al. (15) supported these results, although these were graded
2o o 4 g3 as limited-value evidence.
}éﬂ g A RR iy Contrary to these results, Petersson et al. (11) showed no
= 0 changes in treatment effect on 3-year-old children between
. é 3 different combinations of fluoridated and placebo pro-
E § 5 9 9 5 ] ducts, tablets, toothpaste, and varnish. No additional effect
SE|s —~ — |5 £ of a combination of professional tooth-cleaning with
’ ;E fluoridated toothpaste and oral hygiene instructions for
= 5 |E2 preschool children was found by Arrow (5), compared to
5 |&g £ 2 i g what was described as standard care. The children in the
R 5 | £ ~ control group were selectively treated with fissure sealants,
% § _§ g £ . g and the study was conducted in an area with artificially
El g = 5 =7 fluoridated water.
z O 7 2% Two of the identified studies compared a combination
— _8 " of fluoride rinsing and oral hygiene instructions or daily
£ £ = intake of fluoride tablets, respectively, with only fluoride-
g g % ~ rinsing (16, 17). Melsen & Agerbaek (16) found no
RS “ - difference between a combination of fluoride-rinsing twice
1545 % ar 5 & per month and oral hygiene instructions compared to only
5 By T E E Oﬁfﬁ fluoride-rinsing in 11-year-old schoolchildren. There was
B g}ws:c?% Lg = gz no information on the drop-ou.t rate, so Fhe value as
Z |2 B RS —Eé evidence for this study was limited. A similar study by
E ; Pt % fl i ) Stephen et al. (17) showed no. dlffejrence in  caries
C:J ke NS Nl increment between two groups rinsing with ﬂuorl(?le when
- §-5 a1 g the test group was also given fluoride tablets daily. The
f&j % E |Zg drop-out rate was high (38%), and the study was graded as
&é ;’ limited-value evidence.
Ble & &5 |28
5| 2|19 9 9 |3%
% A _g %: Combined prevention methods for elderly patients
= 5|2 & é E There are only a few studies regarding combinations of
E % g“ § g @:g caries-preventive interventions for aging and elderly
=] _;5 & 3 & n g patients. Three studies were identified concerning this
3 Sl 2 s |og group of patients, one with moderate-value evidence (18)
= 2| ¢ & |al and two with limited-value evidence (19, 20) (Table 5).
< R=) o 5 - ~N 2
= Ela = =2 |47 Fure et al. (18) found that home-care programs
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s < = including fluoride toothpaste, tablets or rinsing, reduced
= '§ Fa s o mea o oh= caries increment on coronal and root surfaces compared to
-0 é—é oral hygiene instructions alone. On the contrary, Powell et
g2 8 al. (20) observed no difference in caries increment in
-8 2 |z L patients over 60 vyears of age who participated in
g - = _ E £ & £ 2 prevention programs compared to ordinary treatment.
.8 g - E 8 ZE3 ﬁ - The programs used different combinations of topical
B 9 v <] = . . . . e . .
SE |~ £ L2 =E|=z2% application of fluoride varnish, chlorhexidine rinsing, and
7 |22 QL 5 Lo = g A . : ; : ’
=E|zz Z % ZOSD @ pye education as well as scaling and root planing.
ol Mojon et al. (19) found that if information about caries-
g . e preventive measures was given to the personnel, fewer
25 oo ~ o e e | g secondary and root caries lesions developed in aging
e o patients living in an assisted-living facility. The infor-
= g mation was combined with professional tooth-cleaning
" % with fluoridated toothpaste. However, confounding dental
3 .- o < treatment performed during the study and a high drop-out
TS — Yo bl . . . . .
g | Sie @ o - = g rate weaken the evidence for the investigated combinations
—
A = of treatments.
g
7 S o, = g
[P =] %) — 0 — (1
an < — N o ] | o
<L lo™ ) o~ o z, . . . .
= o I Combined prevention methods for risk patients
@ b + Combined interventions for preventing caries in patients
cgleg © T = ~ with high numbers of mutans streptococci or with previous
z 2T R S = a;; carious lesions have not been extensively studied. Seven
= g studies were identified for this systematic review, 4 with
_ — g moderate-value evidence (21-24) and 3 with limited-value
[3) - = = .
g e% g o« = evidence (25-27) (Table 6).
S gné %% g2 EE g 3 In a Swedish study by Gisst;lsson et al. (21),'a regular
g 20 E28=T RE E = supply of fluoride and professional tooth-cleaning had a
= == - — S =} .. . .
LR é ?? 2 wz g .S restraining effect on the development of caries in 10 to 12-
t|feE E5Ef%8 ZE E & year-old risk patients. These findings were supported by
S|5E° E°z° P s |Z% Kerebel et al. (23) i dy of French children with
—
ElGE: 5 3 o2 2 g erebel et al. (23) in a study of French children with poor

oral hygiene.

The combination of regular treatment with chlorhex-
idine gel in a gel-tray and fissure sealing for children with
high numbers of mutans streptococci was shown by Zickert
et al. (27) to have a better effect than standard preventive
care. In a follow-up study 2 years after discontinuation of
the special preventive program, however, caries activity
was shown to be similar in the control and test groups (28).
For older risk patients, 50-60 years, Rask et al. (25) found
a short-term additional beneficial effect on caries incre-
ment for chlorhexidine gel, used in combination with
dietary advice and fluoride treatment. However, after 5
years, no significant difference could be detected between
the groups.

In a similar study by Hausen et al. (22), no additional

F varnish 2x/yr, dietary advice,
CHX gel, Xyl gum, fissure sealant
Intensive preventive treatment

by ordinary dentist
Dietary advice, F treatment, CHX gel

Intervention test
PTC +F varnish 4x/yr, OH instr
OH instr, F toothpaste daily,
PTC +F and F rinsing 1x/week

Daily supervised TB
F tooth paste, PTC +F-gel 5x/yr

CHX gel, fissure sealant

high/moderate/limited value as evidence, CCT = clinical controlled trial, CHX = chlorhexidine, D3 = established carious lesions, F
scaling and root planing, Xyl gum = xylitol chewing gum.

NS = no statistically significant difference, perm = permanent dentition, PTC

g’? 55 5 5 55 § effect of chlorhexidine in gel-trays in combination with

A |Cx KA CACINS) fluoride treatment, dietary advice, xylitol chewing-gum,
. " and fissure sealants was shown. Neither did professional
g — = & tooth-cleaning combi.ned .With the.application of fluoride
g 5|2 g - - 5 n varnish and oral hygiene information have a better effect
2 ~lzg = 83 o g in preventing caries than hygiene instructions alone in a
& g ag 2 g =2 8 e study by Zimmer et al. (24). In addition, the results of an
u;' E E g ;ﬁ 9” Z Eﬁ £ |o = mtensified prevention strategy on risk patients were no
e 7| E2 Sl g2t =z ) = better than those obtained with ordinary prevention
= = IRE Ba & O N |<Zz 8 methods in a study by Seppi et al. (26).



168 8. Axelsson et al.

Discussion

Many studies investigating the effect of combined caries-
preventive methods were undertaken when the caries
situation was different from what it is today in most
Western countries. Even though there are groups of
patients with a caries situation similar to that in the 1960s,
the contemporary social and environmental factors are
different, and the prevention strategies that worked well 20
or 30 years ago may not have the same effect today. This
makes it difficult to evaluate the relevance of the results,
and the level of evidence for older studies.

Research in the field of population-based prophylactic
interventions for caries prevention presents many difficul-
ties. The complexity of, for example, managing large
patient materials for several years and calibrating co-
workers for diagnostics, treatment procedures, and data
collection is challenging. Clinical research thus seldom
produces strong evidence and definite answers to all
clinical questions, and clinicians must learn to live with
uncertainty in regard to many interventions. It is also
important to realize that even if the clinical evidence for a
treatment method is weak or lacking, the method is not
necessarily ineffective and not to be used. Nevertheless, the
best possible evidence on what method or combination of
methods for preventing caries is the safest, most efficient,
and most cost-effective in the long term is needed. It is also
important to extend our knowledge of how to treat risk
groups, for example, persons with high caries activity,
elderly patients in institutions, and diseased and disabled
people.

In conclusion, this systematic review provides moderate
scientific evidence that combinations of treatments invol-
ving fluoride have a preventive effect on caries in children
and adolescents (Evidence level 2; see Table 2). However,
for elderly patients the scientific evidence for the caries-
preventive effect regarding combinations of treatments was
found to be incomplete (Evidence level 4; see Table 2). No
conclusion can be drawn regarding the evidence for
combinations of treatments being effective for groups at
high caries risk, as the results from the identified clinical
studies are conflicting.
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