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Principal component analysis of dental caries related factors among 3- to 5-year-old children in Urumgqi City
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[Abstract] Objective To explore dental caries-related factors among children aged 3-5 years in Urumgi City and to
provide evidence for the etiological study and primary prevention of caries among local children. Methods A multi-
stage stratified cluster sampling method was used to randomly select children aged 3-5 years in Urumqi City for oral ex-
amination, physical examination and questionnaire survey. Data were collected and analyzed by principal component lo-
gistic regression using SPSS 23.0 software. Results  Principal component analysis showed that there were seven risk fac-
tors whose characteristic root value was greater than 1: oral hygiene habits, family education level, sugar intake, bedtime
eating habits, age, gestational age, feeding mode, and cumulative contribution were 66.486% of the total variance. Princi-
pal component logistic regression analysis indicated that five factors, namely, oral hygiene habits (OR = 0.795, P =
0.044), family education level (OR = 0.667, P = 0.019), sugar intake (OR = 1.260, P = 0.006), bedtime eating habits
(OR =5.432, P <0.001) and age (OR = 0.676, P = 0.015), were closely related to early childhood caries, and they were
statistically significant (P < 0.05). Conclusion According to the principal component analysis, oral hygiene habits fac-
tor, family education level factor, sugar intake factor, bedtime eating habits factor and age factor were dental caries relat-

ed factors among 3- to 5-year-old children in Urumqi City.
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Table 1 Prevalence of caries in 677 children aged 3-5 years

Variable Number Prevalence of caries [n (%)]  x° P
Agelyear 3 107 68 (63.55)
4 292 213 (72.95) 11.886 0.003
5 278 223 (80.22)
Genders  Male 340 249 (73.24)
0.526 0.468
Female 337 255 (75.67)
Total 671 504 (74.45)
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Table 2 The explanation of total variance

. . Accumulative
Component  Characteristics ~ Contribution rate (%) o
contribution (%)

1 3.222 18.951 18.951
2 1.985 11.675 30.626
3 1.652 9.720 40.345
4 1.242 7.306 47.651
5 1.152 6.777 54.428
6 1.044 6.144 60.573
7 1.005 5913 66.486
8 0.936 5.508 71.994
9 0.904 5.319 77.313
10 0.747 4.395 81.708
11 0.624 3.670 85.378
12 0.599 3.522 88.900
13 0.565 3.325 92.225
14 0.518 3.045 95.270
15 0.348 2.046 97.316
16 0.316 1.857 99.172
17 0.141 0.828 100.000
R3 RS AR
Table 3 Factor loading matrix after rotation
Index Component
2 3 4 5 6 7

X1 -0.024 0.019 0231 0.732 -0.064 0.079 -0.062
X2 0936 -0.010 0.001 0.048 0.011 0.025 -0.006
X3 0.026 -0.074 0.730 0.061 0.168 0.022 0.055
X4 -0.034 -0.085 0.772 0.082 -0.131 0.045 0.025
X5 0.065 0.112  0.634 0.168 -0.042 -0.090 -0.070
X6 -0.068 0.022 -0.073 0.003 0.874 -0.040 0.012
X7 0.015 -0.011 0.167 -0.414 0269 0.119 -0.541
X8 0.823 -0.049 0.054 -0.106 0215 -0.036 0.028
X9 0.702 -0.031 0.041 -0.178 -0.155 -0.090 -0.001
X10 0.003 -0.052 0.075 -0.035 -0.047 0.817 -0.032
X11 0.014 0.013 0.092 -0.207 0.130 0.088 0.839
X12  -0.072 -0.018 0.124 0.768 0.121 0.065 -0.034
X13 0.502 -0.162 0.136 0.078 0515 0.019 0.027
X14 0.863 -0.063 -0.057 0.062 -0.053 0.021 -0.020
X15 0.046 -0.143  0.092 -0.143 -0.020 -0.604 -0.056
X16  -0.055 0.905 -0.049 -0.008 0.015 0.043 0.028
X17  -0.095 0901 0.008 0.012 -0.055 0.060 -0.011
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Table 4  Variable assignment evaluation

Index Meaning Assignment evaluation

X1 Snacking before bed (1=never, 2=occasionally, 3=often);

X2 Tooth brushing (I=no, 2=yes);

X3 Dessert (I=never, 2=occasionally, 3= once a day, 4==twice a day);

X4 Sweet drinks (I=never, 2=occasionally, 3= once a day, 4==twice a day);

X5 Sugared drinks (1=never, 2=occasionally, 3= once a day, 4==twice a day);

X6 Age (1=3 years old, 2=4 years old, 3=5 years old)

X7 Obesity (0=no, l=yes);

X8 Age starting brushing (1=6 months, 2=1 year old, 3=2 years old, 4=3 years old,
5=4 years old, 6=5 years old, 7=never)

X9 Brushing frequency (1= < once a day, 2= once a day, 3==twice a day);

X10 Gestation (1=full term delivery, 2=premature birth, 3=prolonged pregnancy)

X11 Feeding patterns (1=exclusively breastfed, 2=breastfeeding mainly, 3=bottle feeding,
4=bottle feeding mainly, 5=breastfeeding plus bottle feeding)

X12 Eating before bed (I=never, 2=occasionally, 3=often);

X13 Parents help brushing (1=everyday, 2=weekly, 3=occasionally, 4=never)

X14 Using toothpaste (0=no, 1=yes)

X15 Toothpaste containing fluoride (0=no, 1=yes, 2=not clear if it contains fluorine)

X16 Father’s education level (1=junior high, 2=senior high, 3=secondary school, 4=bachelor’s);

X17 Mather’s education level (1=junior high, 2=senior high, 3=secondary school, 4=bachelor’s);

Snacking before bed refers to eating desserts like biscuits, cakes, candies, chocolates before bed. Sweet drinks refers to the commercially available sugar-

sweetened carbonated drinks and non-freshly squeezed fruit juices. Sugared drinks refers to drinks that are consumed with sugar at home, such as milk,

coffee, soy milk, tea, etc. Eating before bed refers to eating staple foods such as rice, noodles, meat before bed

Characteristic value
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Figure 1  Scree plot of caries related factors by principal

component analysis
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Table 5 Main components’ logistic regression analysis of early children caries related factors

Variables B SE Wald P OR 95% CI for OR
Oral hygiene habits factor -0.229 0.114 4.055 0.044 0.795 (0.636, 0.994)
Education background factor -0.405 0.172 5.536 0.019 0.667 (0.476, 0.935)
Sugar intake factor 1.347 0.488 7.603 0.006 1.260 (1.100, 1.677)
Bedtime eating Habits factor 1.359 0.093 14.857 <0.001 5.432 (2.193, 7.719)
Age factor -0.391 0.161 5.905 0.015 0.676 (0.493, 0.927)
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