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The ’Significant Caries Index’ (SiC):
a Critical Approach

Guglielmo Campus?/Giuliana SolinasP/Carmelo Maida2/Paolo CastigliaP

Purpose: This study was designed to validate the SiC index in a 12-year-old population, and also consid-
ers the level of the disease, expressed as DMFS index, with the aim of comparing the capability of the
two indices for preventive and prognostic goals.

Materials and Methods: Data from a previous study (Campus et al, 2001) based on 403 12-year-old
subjects (205 females and 198 males) were reconsidered, and the SiC was calculated both on DMFT
and DMFS. Several background factors were evaluated: classified as socio-economic levels (SOCFAM),
Oral Hygiene Habits (OHH), Onset of Toothbrushing Habits (OTH), and gingival conditions expressed as
the presence of plaque or calculus. Several regression models were built-up to estimate the dependence
of each index — DMFT, DMFT (SiC), DMFS and DMFS (SiC) — on background variables. The four groups,
picked out by the 66t percentiles on the ranking series of DMFT and DMFS following the SiC method
were compared.

Results: Mean + standard deviation, median and percentiles (p2s — p7s) were 5.5+ 2.1, 5 (pos =4 —
p7s = 6) for DMFT (SiC) and 8.9 + 5.8, 8 (p2s = 5 — p7s = 11) for DMFS (SiC). Intrinsic variability in SiC
groups was lower, but the distributions remained skewed. In the multiple regression procedure, using
DMFT and DMFS scores as dependent variables, OTH, bleeding and calculus were statistically signifi-
cant. OHH (p < 0.05) and calculus (p < 0.05) gave a significant contribution to DMFS in the SIC group,
while the model for DMFT (SiC) was not significant. In a stepwise logistic regression model, OTH, bleed-
ing and calculus played a significant role (p < 0.05) on DMFT (SiC) and DMFS (SiC), as the likelihood for
an individual to have a value > 66t percentile. The concordance between the two selected series was
rather good (kappa = 0.82; 95%Cl: 0.73 — 0.91). No association with background factors was found on
the two discordant groups. However, a linear trend in proportions between the two groups across SOC-
FAM categories was observed (p = 0.027).

Conclusions: The use of SiC may solve the problem related to skewed caries distribution. Nevertheless
if only SiC is used, it can lead to a lack of relevant information especially in countries where high caries
prevalence is still present.
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lthough the majority of European children
A shows remarkably good oral health, a signifi-
cant proportion of low-income, minority, medically
and developmentally compromised, and socially
vulnerable children continue to suffer significant
and consequential dental and oral disease. The
majority of these socio-economic problems are pre-
ventable through early and individualized preven-
tive care. In Italy a decline of caries experience was
described, but data available in journals are based
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Table 1 Background variables

SOCFAM (Family Socio economic status)*:

Medium-low level
Medium level
Medium-high level

OHH (Oral Hygiene Habits):

Never + Once a day
Twice a day
More than twice a day

OTH (Onset of Toothbrushing Habits):

Before 1 year-old
1-2 years old

3-4 years old

5 or more years old

CPITN (Community Periodontal Index of Treatment Needs):

0 = healthy
1 = presence of bleeding
2 = presence of calculus

* Both father and mother jobs were coded following ISTAT indications
(ISTAT, 1991), graded by nhumber on ascending scale from O (unemploy-
ment status) to 9 highest social class occupation. SOCFAM: 0-6 medium
low, 7-10 medium, >10 medium high.

only on local surveys (Ferro et al, 1991; Angelillo et
al, 1999). In Sardinia, caries experience is still
high, both in the deciduous, 34.8% at 3-5 years
old, 66.6% at 6 years old (Campus et al, 2000;
Castiglia et al, 2002) and in the permanent denti-
tion, 61.6% at 12 years old (Campus et al, 2001).
The caries decline and the growing problem of
the social cost of dental care can suggest the hy-
pothesis for identifying high-risk groups (Stamm et
al, 1988; Batchelor and Sheiham, 2002). Never-
theless, the risk approach, through screening of
susceptible individuals contributed to the affirma-
tion that prevention could be directed at those who
would benefit most (Sheiham and Joffe, 1992).
Based on these features, a new index called the
'Significant Caries Index’ (SiC) was recently pro-
posed by the World Health Organization (WHO) to
draw attention to those individuals with the highest
caries scores in each population (Bratthall, 2000).
The SiC index leads to significant gains for society
and for the persons concerned as more specific tar-
geted preventive actions can be implemented. The
SiC is the mean DMFT of one third of the study
group with the highest caries score. If caries expe-
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rience is indeed expressed as mean DMFT/S val-
ues, using the SiC index, it cannot correctly reflect
the skewed distribution, leaving high caries groups
undiscovered in the general population.

The purpose of this study was to validate the SiC
index in a 12-year-old population. We also consid-
ered the level of the disease, expressed as DMFS
index, to compare the ability of the two indices to
classify subjects for preventive and prognostic
goals. Moreover, the roles played on SiC by back-
ground factors (socio-economic levels, Oral Hy-
giene Habits, Onset of Toothbrushing Habits and
gingival conditions) were evaluated.

MATERIALS AND METHODS
Data Collection

Data from a previous study (Campus et al, 2001)
based on 403 12-year-old subjects (205 females
and 198 males) were reconsidered. The back-
ground factors, investigated using an ad hoc ques-
tionnaire, were classified: socio-economic levels
(SOCFAM), Oral Hygiene Habits (OHH), Onset of
Tooth brushing Habits (OTH), gingival conditions
(plaque or calculus) expressed as CPITN index
(Table 1). In the previous paper caries experience
was coded as DMFT > O. In bivariate analysis OHH,
OTH, CPITN, SOCFAM were significantly associated
with caries experience (p < 0.05), while in multi-
variate logistic regression, using caries experience
as dependent variable, only CPITN was significant
(p < 0.05). Gender acted as an effect modifier on
CPITN, so logical regressions by gender showed
that CPTIN and OTH were associated with caries ex-
perience in males and in females, respectively.

Data Analysis

Following WHO indications, the third with the high-
est caries value (DMFT) was selected and the SiC
was calculated based on this group (Bratthall,
2000). The same calculation was made for the
DMFS index.

Based on the data from the previous study, de-
scriptive analysis was re-performed. Student’s t
test between genders in groups was calculated, at
0.05 significant level. To avoid the attenuating ef-
fect of unequal variability among groups on the val-
ue of t, a square root transformation was per-
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Cluster sampling
of 12-year old
population in Sassari
n = 4083 individuals
(Campus et al., 2001)

Clinical
examination

| DMFT (SiC) group |
i >66t percentiles !

. DMFT SiC \_—"7in =161 individuals |
i series | WHO \ DMFT (SiC) group :
,,,,,,,,,,,,,,,,,,,,,,, < 66" percentiles |

n =242 individuals

| DMFS (SiC) group |
""""""""""" ; SC . 266™ percentiles |
. DMFS | hod in =151 individuals !
\ ordered metho
. series | (modified) \ DMFT (SiC) group |

| <66"™ percentiles :
| n = 252 individuals

Fig 1 Flow chart of subjects considered in this study.

formed when the response variable was a count
(Fleiss, 1986). Four groups were picked out by the
66th percentiles on the ranking series of DMFT and
DMFS following the SiC method, as described in
the flow chart (Fig 1). With the aim to assess the
possible associations between background fac-
tors, all the individuals scheduled by the threshold
value, namely with DMFT or DMFS > 66t" percen-
tile, were considered in statistical analysis. Sever-
al regression models were built up to estimate the
dependence of each index — DMFT, DMFT (SiC),
DMFS and DMFS (SiC) — on background variables.
In particular, four multiple linear regression models
were run using each index as dependent variable.
Moreover, two dummy variables were generated:
DMFT (SiC) positive =1 and negative = 0, DMFS
(SiC) positive = 1 and negative = O, and stepwise
logistic regression procedures were run using each
dummy variable as dependent.

The concordance between the four groups
picked out by the 66th percentiles on the ranking
series of DMFT and DMFS was measured by Co-
hen’s kappa (Armitage and Berry, 1995). The asso-
ciation with background factors on the two groups
of discordant subjects was evaluated with x2 test.
Fisher’s exact test was used when an expected cell
value was lower than 5. Regarding SOCFAM, odds
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ratios (ORs) were calculated considering as a refer-
ence group the most favorable exposure level,
namely medium-high socio-economic status. 95%
Confidence Intervals (Cl) on ORs were calculated
according to the Woolf method (Woolf, 1955). Lin-
ear trends in proportion were tested using x2 test
for trend (Mantel, 1963). Statistical analysis was
performed using SPSS 10.1 and Stata 7.0, for Win-
dows.

RESULTS

Following the SiC method the mean DMFT and
DMFS were calculated on the third (134 subjects)
with the highest caries score. The cut-off points
were DMFT = 3 and DMFS = 4. Descriptive statis-
tics are displayed in Table 2. Mean + standard de-
viation, medians and percentiles (p2s — p75) were
5.5+ 2.1, 5(p2s = 4 — p75 = 6) for DMFT (SiC) and
8.91+5.8, 8 (pos =5 - p7s = 11) for DMFS (SiC).
No differences about means were observed be-
tween genders. In the SiC groups the intrinsic vari-
ability, expressed as coefficient of variation, was
lower, but the distribution remained skewed.
Considering the SiC cut-off points 161 subjects
with DMFT > 3 and 151 subjects with a DMFS > 4
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Table 2 Descriptive statistics of DMF (T and S) and relative SiC indice
Indices Individuals Mean + SD Coefficientof =~ Skewness Lowest Largest Percentiles
Variation. % 25 50 75
DMFT 403 24+27 112.5 1.3 0 15 0 2 4
Total
Males 198 24+25 104.2 1.3 0 15 0 2 4
Females 205 23+28 121.7 1.3 0 15 0 2 4
p-value p > 0.05
DMFT (SiC) 134 55+2.1 38.2 1.8 3 15 4 5 6
Total
Males 65 53+21 39.6 2.0 3 15 4 5 6
Females 69 5.6+2.2 39.3 1.6 3 15 4 5 6
p-value p > 0.05
DMFS 403 3.6+5.1 141.7 2.9 0 46 0 2 5
Total
Males 198 35+t54 154.3 3.7 0 46 0 2 5
Females 205 3.7+4.8 129.7 1.8 0 28 0 2 5
p-value p > 0.05
DMFS (SiC) 134 8.9+5.8 65.2 2.9 4 46 5 8 11
Total
Males 65 8.7+6.8 78.2 33 4 46 5 7 10
Females 69 9.2+46 50.0 1.5 4 28 5 8 11
p-value p > 0.05

were selected. All subsequent statistical analyses
concerning SiC were performed on these individu-
als. In multiple regression procedures using DMFT
and DMFS scores as dependent variables OTH
(p =0.018 and p = 0.027, respectively), bleeding
(p < 0.001 and p = 0.006, respectively) and calcu-
lus (p = 0.003 and p < 0.001, respectively) made a
contribution. However, in SiC groups the regression
model was significant only for DMFS (SiC). In partic-
ular, besides calculus (p = 0.016) OHH made an im-
portant contribution (p = 0.039) (Table 3). Consid-
ered as dummy dependent variables the positivity
for DMFT(SiC) and DMFS(SiC), OTH (OR = 1.29,
95%Cl: 1.01 — 1.65 and OR = 1.34, 95%CI: 1.04 -
1.72, respectively), bleeding (OR = 1.18, 95%ClI:
1.07 - 1.29; OR =1.21, 95%Cl: 1.10 - 1.33, re-
spectively) and calculus (OR = 1.21, 95%Cl: 1.06 —
1.37; OR =1.23, 95%Cl: 1.08 — 1.40, respective-
ly) showed a significant association in a stepwise
logistic regression model (Table 4).
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The uncorrected overall agreement reached
91.6% and the kappa statistic marked a rather good
overall concordance between subjects picked out by
DMFT > 3 and DMFS > 4 cut-off points (K = 0.82;
95%Cl: 0.73 - 0.91) (Table 5). However, 34 sub-
jects were discordant between the two picked out
series. The relationship with background factors in
these subjects is reported in Table 6. No significant
association was found with background variables.
Nevertheless, a linear trend in proportions between
the two groups across SOCFAM categories was
observed (x2 for trend = 6.39, p = 0.01).

DISCUSSION

The most common indices for scoring dental caries
are the DMFT/S (WHO, 1997). These indices have
been used extensively for more than 60 years and
are widely accepted throughout the world. However,
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Table 3 Multiple regression analysis: contributions of background factors on DMFT/S and DMFT /S(SiC)
a) DMFT

F=8.99 P < 0.0001
Variable b (SE) P-value 95% Confidence Interval
OTH 0.37 (0.16) 0.018 0.06 - 0.67
Bleeding 0.22 (0.06) < 0.001 0.10-0.34
Calculus 0.25 (0.08) 0.003 0.09-0.42
Intercept 0.75 (0.42) 0.073 -0.07 - 1.56
b) DMFS

F=8.78 P < 0.0001
Variable b (SE) P-value 95% Confidence Interval
OTH 0.67 (0.30) 0.027 0.08 - 1.26
Bleeding 0.32(0.11) 0.006 0.09-0.54
Calculus 0.64 (0.16) < 0.001 0.32-0.96
Intercept 0.79 (0.80) 0.322 -0.78 - 2.38
¢) DMFT (SiC)
Not significant model (p > 0.05)
d) DMFS (SiC)

F=3.21 P =0.026

Variable b (SE) P-value 95% Confidence Interval
OHH 1.85 (0.88) 0.039 0.10 - 3.60
Calculus 0.64 (0.26) 0.016 0.12-1.17
OTH 0.49 (0.54) 0.355 -0.56 — 1.56
Intercept 1.71 (2.92) 0.560 -4.07 - 7.49
OTH = Onset of Toothbrushing Habits
OHH = Oral Hygiene Habits
Bleeding = score 1 of CPITN index
Calculus = score 2 of CPITN index

a varying number of shortcomings have been de-
scribed (Kingman and Selwitz, 1997). Since half of
the 1990 s new paradigm for assessing and scor-
ing caries lesions involved debate — particularly to
solve the problem related to the skewness of the
DMFT index — it is necessary to underline that the
mean score has a precise relationship to the vari-
ance. If the specific relationship can be evaluated,
the proportion of the population that is caries free
and those with high levels can be calculated (Knut-
son, 1958). Moreover, if caries indices are consid-
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ered as discrete variables, no matter how accurate
the diagnosis of caries, the answer is always di-
chotomous (O = no caries; 1 = caries). The distri-
bution became skewed at the two extremes of pos-
sible caries distribution (O and 32 for DMFT scores
and O and 148 for DMFS scores). In 2000 the SiC
index was proposed (Bratthall, 2000) as a solution
to the above mentioned problem.

We explored the SiC index in 12 year-old Sardin-
ian children both on the DMFT and the DMFS indi-
ces. The aim of calculating the index on DMFS was
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Table 4 Stepwise logistic regression estimates for DMFT (SiC) and DMFS (SiC) positivity

a) DMFT (SiC)

Log Likelihood = -253.46 X23 =21.67 P =0.0001
Variable P-value Odds Ratio 95% Confidence Interval
OTH 0.045 1.29 1.01-1.65
Bleeding 0.001 1.18 1.07 -1.29
Calculus 0.005 1.21 1.06 - 1.37
b) DMFS (SiC)

Log Likelihood =-245.80 X23 = 27.06 P <0.001
Variable P-value Odds Ratio 95% Confidence Interval
OTH 0.027 1.34 1.04-1.72
Bleeding < 0.001 1.21 1.10-1.33
Calculus 0.003 1.23 1.08 - 1.40
OTH = Onset of Toothbrushing Habits
Bleeding = score 1 of CPITN index
Calculus = score 2 of CPITN index

Table 5 Estimation of Cohen’s kappa concor-
dance between the ranking series of DMFT and
DMFS ordered by SiC

DMFS (SiC)
negative positive
negative 230 12 242
DMFT
(SiC)
positive 22 139 161
252 151

K: 0.82;, 95% CI: 0.73 - 0.91

to implement SiC upon the severity of the disease
based on the number of involved surfaces. Follow-
ing the WHO indication we believed that the SiC in-
dex calculation could contribute a small but signifi-
cant amount of information, especially in a popula-
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tion with a similar high caries experience to our
town (Campus et al, 2001). A recent multicenter
survey in Italy showed that caries experience is
higher in Sardinia (in a 6-year-old cohort) than in
other Italian regions (Castiglia et al, 2002). A con-
firmation of this hypothesis is that in the SiC calcu-
lation, based on the two indices (DMFT/S), the
cut-points are different, resulting in a discordant
classification of 34 subjects (8.4%). Moreover, the
distribution remained skewed even if the SiC calcu-
lation yielded a lower intrinsic variability in our pop-
ulation.

When background factors were considered as
explanatory variables for prediction purposes, On-
set of Tooth Brushing Habits (OTH) and gingival con-
dition (presence of bleeding or calculus) gave a sig-
nificant contribution for both DMFT and DMFS when
all subjects were reconsidered. Whereas in SiC
groups no information has been obtained using
DMFT (SiC), while the use of DMFS (SiC) empha-
sized the contribution of OHH and calculus. These
features highlighted the fact that in our population
the influence of both oral hygiene habits and gingi-
val conditions are probably important not only for
children’s caries experience, as presently reported
(Campus et al, 2001), but also for the severity of
disease. In addition, the significant trend in propor-
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Table 6 Background factors on discordant subjects for DMFT (SiC) and DMFS (SiC)

Gender DMFT+ DMFT-

Males 9 5

Females 13 7

Fisher’s exact = 1.00

OHH DMFT+ DMFT-

Once a day 7 1

Twice a day or more 15 11

Fisher’s exact = 0.21

OTH DMFT+ DMFT-

2-3 years-old 17 6

4 or more years-old 5 6

Fisher’s exact = 0.14

Gingival condition DMFT+ DMFT-

Healthy 12 4

Bleeding 10 8

%2 test (Yates corrected) = 0.68, p = 0.41

SOCFAM DMFT* DMFT- Odds Ratio 95% Confidence Interval
Medium-high 1 3 1 -
Medium 6 6 3.0 0.24 - 37.67
Medium-low 15 3 15.0 1.14 - 198.05

x2 test for trend = 6.39, p = 0.01

DMFT* = Subjects positive for DMFT(SIC) and negative for DMFS(SiC)
DMFT- = Subjects negative for DMFT(SiC) and positive for DMFS(SiC)

tion observed among SiC discordant subjects
through SOCFAM categories underlines that other
traditional risk factors could influence the disease
during early years of childhood.

The SiC Index calculated on our 12-year-old pop-
ulation was able to draw attention to the subgroup
with the highest caries value, partially solving the
problem of skewed distribution of caries index.

Nevertheless, if only SiC is used, it can lead to
a lack of relevant information, i.e. severity of the
disease (DMFS), especially in areas like Sardinia
where a high incidence of caries is still present. By
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using all indices a more complete picture of oral
status and a wider understanding of distribution
patterns and mechanisms can emerge.
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