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[Abstract] Objective To assess the effect of caries management based on risk assessment in children and to pro-
vide the basis for the government to develop strategies to prevent and treat oral diseases. Methods From March 2018
to March 2019, 512 3-year-old children and 502 6-year-old children were selected by cluster sampling from kindergar-
tens and primary schools, respectively, in the Minhang district of Shanghai, and oral examinations and questionnaires
were carried out to assess baseline status. Then, the children were divided into 3 groups, including low-, middle- and
high-risk groups, according to caries risk assessment. In each caries risk group, the children were randomly divided into

an experimental group and a control group. The experimental groups were managed by risk assessment, and the control
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groups were provided basic oral public health services by the Shanghai government. The effect of caries prevention was
evaluated 12 months later. Results Among the children with a high risk of caries, the incidence of caries was 51.22%
in the 3-year-old control group, 34.17% in the experimental group, 51.27% in the 6-year-old control group and 33.15%
in the experimental group, with statistical significance (P < 0.05). Among the children with a middle risk of caries, the
incidence of caries was 38.71% in the 3-year-old control group and 7.32% in the experimental group, with statistical sig-
nificance (P < 0.05). However, there was no significant difference in caries incidence between the control group and the
experimental group for the children with low risk in the 3-year-old or 6-year-old groups and middle risk caries risk in
the 6-year-old group. Both 3-year-old and 6-year-old children in the experimental group had a lower risk of caries than

those in the observation group in 2019. Conclusion The caries prevention effect is remarkable in high-risk children,

and caries management by risk assessment is probably recommended for children with high caries risk.
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Tablel Caries risk assessment form

Group Biological
Factors Mother/primary Parent/caregiver has Child has>3 be- Child is put to Child has special Child is a re-
3 caregiver has ac- low  socioeconomic tween meal sugar— bed with a bottle health care needs cent  immi-
years tive cavities status containing  snacks containing natural grant
old or beverages pre day or added sugar
Risk category ~ High High High High Moderate Moderate
Factors Child is of low Child has >3 be- Child has special Child is a recent Child brushes  Child re-

socioeconomic tween meal sugar— health care needs immigrant teeth daily with ceives topical
0 status containing snacks or fluoridated tooth- fluoride from
Zlejrs beverages per day paste health profes-
sional
Risk category  High High Moderate Moderate Low Low
Group Protective Clinical Findings
Factors Child has teeth Child receives topi- Child has dental Child has >1 de- Child has white Child has
3 brushed daily cal fluoride from home/regular dental cayed/missing/ spot lesions or plaque on
years with  fluoridated health professional care filled surfaces enamel defects teeth
old toothpaste
Risk category  Low Low Low High High Moderate
Factors Additional home Child has dental Child has active Child wearing
6 Child has >1 inter- Child has defec-
measures  (e.g., home/regular dental white spot lesions an  intraoral
years proximal lesions tive restorations
" gargle, floss, etc.) care or enamel defects appliance
’ Risk category  Low Low High High Moderate Moderate

Circling those conditions that apply to a specific patient helps the practitioner and patient/parent understand the factors that contribute to or protect from

caries. The overall caries risk classification is based on the highest number of high-risk, moderate-risk, and low-risk. However, clinical judgment may jus-

tify the use of one factor (dmfs = 1) in determining overall risk.
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Table 2 Incidence of dental caries at 3 years old

Number of people New

Number of New caries

Risk category Group Incidence x P VA P
inspected cases new caries average

Experimental group 58 13 28 22.41% 048 £ 1.13

Low risk 0.007 0.934 0.225 0411
Control group 52 12 46 23.08% 0.88 +2.19
Experimental group 41 3 12 7.32% 0.29 + 1.08

Moderate risk 10.548  0.001 2.926 0.002
Control group 31 12 20 38.71% 0.65 + 0.98
Experimental group 120 41 91 34.17% 0.76 + 1.31

High risk 7.606  0.006 2.667 0.004
Control group 126 65 155 51.22% 1.23 + 1.74
Experimental group 219 57 131 26.03% 0.59 £ 1.23

Total 13.042  <0.001 3.483 <0.001
Control group 209 89 221 42.58% 1.06 + 1.79
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Table 3 Incidence of dental caries at 6 years old

Number of New Number of New caries
Risk category Group Incidence Ve P z P
people inspected  cases new caries average
Experimental group 68 8 16 11.76% 0.24 £ 0.74
Low risk 0.097  0.755 0.262  0.400
Control group 36 5 8 13.89% 0.22 +0.59
Experimental group 17 3 17.65% 0.35 = 1.00
Moderate risk 0.303  0.607 -0.784  0.217
Control group 14 1 7.14% 0.14 £ 0.53
Experimental group 181 60 98 33.15% 0.54 +0.90
High risk 11.397 <0.001 3.434 <0.001
Control group 158 81 146 51.27% 0.92 + 1.16
Experimental group 266 71 120 26.69% 0.45 + 0.87
Total 12.033 <0.001 3.495 <0.001
Control group 208 87 156 41.83% 0.75 + 1.09

R4 BTG A LT T 5 57 1 5% A 19 logistic 8115 73 Hr

Table 4  The association between incident caries and caries risk level, age and intervention by Logistic regression

Unadjusted OR(95% CI)

Adjusted OR(95% CI)

Variables OR P OR.;
Lower Upper Lower Upper
Risk category
Low risk 1.00 1.00
Moderate risk 1.02 0.55 1.86 0.032 0.97 0.53 1.80 0.025
High risk 3.30 2.25 4.85 < 0.001 3.28 2.22 4.85 < 0.001
Age category
3 years old 1.00 1.00
0.75 1.30 0.910 0.64 1.16 0.325
6 years old 0.98 0.86
Control/experimental
Control group 1.00 1.00
0.36 0.64 <0.001 0.37 0.66 < 0.001
Experimental group 0.48 0.50

5P >0.05) ;38056 2 JL 2 A0 58 i XURS: 25 9 T 5 b
FT X RAILE, A5it¥ 25 (P <0.05) ik
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Table 5 Caries risk assessment

3 years old 6 years old
Risk category Group - - -
Number of people in 2018  Number of people in 2019  Number of people in 2018 Number of people in 2019
Low risk Experimental group 58(26.48%) 68(31.05%) 68(25.56%) 75(28.20%)
oW Tis
Control group 52(24.88%) 40(19.14% ) 36(17.31%) 28(13.46%)
Experimental group 41(18.72%) 45(20.55%) 17(6.39%) 20(7.51%)
Moderate risk
Control group 31(14.83%) 25(11.96%) 14(6.73%) 13(6.25%)
Hieh rick Experimental group 120(54.8%) 106(48.40% ) 181(68.05%) 171(64.29%)
igh ris
& Control group 126(60.29% ) 144(68.90% ) 158(75.96% ) 167(80.29% )
Experimental group 219 219 266 266
Total
Control group 209 209 208 208
303 i AERRE S 1R B R L, Tl I B3 5 )L™ CAMBRA 1Y

I T L 5 XU PEAL 7 A 45 CAT
CAMBRA % Cariogram R4t . CAT B A i BUR M,

RS PEALR, RBUE R, & 83U AT A

RV , A T fE i o BE B 9 A i

P AR5
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Table 6  Changes of caries risk grade at 3 years old

Reduced risk of caries

Increased risk of caries

Caries risk unchanged

Number of Number of Number of
Percentage Percentage Ve P Percentage Ve P
people people people
Experimental group 19 8.68% 22 10.05% 178 81.27%
0.932 0.334 4.159  0.041 1.170  0.279
Control group 13 6.22% 35 16.75% 161 77.03%
Total 32 7.48% 57 13.31% 339 79.21%
RT 6 AU LR KU A S A L
Table 7 Changes of caries risk grade at 6 years old
Reduced risk of caries Increased risk of caries Caries risk unchanged
Number of Number of Number of
Percentage X P Percentage x Percentage Ve P
people people people
Experimental group 24 9.02% 20 7.52% 222 83.46%
0.107 0.744 8.188 0.004 4.127 0.042
Control group 17 8.10% 33 15.70% 158 76.20%
Total 41 8.64% 53 11.18% 380 80.18%
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