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ABSTRACT

Objectives: The study was performed to investigate the relationship between snack
intake and oral health behavior in middle school students in Gyeonggi-do area.

Methods: The survey questionnaire was recorded by middle school students from July
6 to August 24, 2011. The questionnaire included items on general characteristics,
snack intake status, and oral health behavior. Among collected survey questionnaire, a
total of 620 questionnaires (320 males and 300 females) were analyzed using SPSS
15.0 program.

Results: Frequencies of snack and beverage intakes were significantly higher in males
than in females (p <0.001). Oral health behavior was significantly higher in students
with lower snack intake compared to those with higher or average snack intake
(p <0.05). Oral health behavior for tooth brushing and toothbrush care were significantly
higher in females than in males (p <0.05).

Conclusions: Oral health behavior score that reflected better oral health of the subjects
were higher as the snack intake was lower. Oral health behavior score was higher in
females than in males. We conclude that the contents for oral health and nutrition
education focused on snack intake need to be developed to induce changes in oral
health behavior in middle school students.
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s 573
Table 1. General characteristic of the subjects
Characteristics Male (320) Female (300) Total
Age (years) 12 29 ( 9.1)0 39(13.0) 68 ( 11.0)
13 118 (36.9) 100 (33.3) 218 ( 35.2)
14 118 (36.9) 113 (37.7) 231 ( 37.3)
>15 55(17.2) 48 (16.0) 103 ( 16.6)
Family size 2 7(22 3( 1.0 10( 1.6)
(number of family members) 3 36(11.3) 19( 6.3) 55( 8.9
4 205 (64.1) 191 (63.7) 396 ( 63.9)
5 60(18.8) 69 (23.0) 129 ( 20.8)
6 9( 2.8) 15( 5.0) 24( 3.9
>7 3(0.9) 3( 1.0 6( 1.0
Education level of the father Elementary - - -
Middle school 5( 1.6 6( 20 11( 1.8)
High school 96 (30.0) 95(31.7) 191 ( 30.8)
College 182 (56.9) 169 (56.3) 351 ( 56.6)
> Graduate school 37 (11.6) 30(10.0) 67 ( 10.8)
Education level of the mother Elementary - 1(0.3) 1( 02
Middle school 4(1.3) 4( 1.3 8( 1.3)
High school 127 (39.7) 137 (45.7) 264 ( 42.6)
College 171 (53.4) 146 (48.7) 317 ( 51.1)
> Graduate school 18 ( 5.6) 12( 4.0 30( 4.8)
Father's age (years) 30<~< 40 21 ( 6.9) 18 ( 6.0) 39( 6.2
40<~< 50 268 (83.8) 248 (82.7) 516 ( 83.3)
50<~< 60 31(9.7) 33(11.0) 64 ( 10.3)
> 60 - 1(0.3) 1( 02
Mother's age (years) 30<~< 40 61 (19.1) 53(17.7) 114 ( 18.4)
40<~< 580 239 (74.7) 235 (78.3) 474 ( 76.4)
50<~< 60 20( 6.2) 11(3.7) 31( 5.0
> 60 - 1(0.3) 1( 02
Monthly income (10,000won) < 200 15( 4.7) 20( 6.7) 35( 5.6)
200 < ~< 300 52 (16.3) 51(17.0) 103 ( 16.9)
300 < ~< 400 86 (26.9) 88 (29.3) 174 ( 28.1)
400 < ~< 500 76 (23.8) 64 (21.3) 140 ( 22.6)
500 < ~< 600 34 (10.6) 36 (12.0) 70( 11.3)
> 600 57(17.8) 41 (13.7) 98 ( 15.8)
Monthly pocket money (10,000won) <2 163 (50.9) 130 (43.3) 293 ( 47.3)
2<~<3 79 (24.7) 89 (29.7) 168 ( 27.1)
3<~<4 27 ( 8.4) 41 (13.7) 68 ( 11.0)
4<~<5b 31(9.7) 21( 7.0 52( 8.4)
5<~<6 8( 2.5) 8(27) 16( 2.6)
>6 12( 3.8) 11(3.7) 23( 3.7)
Main meal preparer Mother 274 (85.6) 256 (85.3) 530 ( 85.5)
Father 11(3.4) 7(23) 18( 2.9)
Grandmother 17 ( 5.3) 14 (4.7) 31( 50
Siblings 4(1.3) 10( 3.3) 14( 2.3)
Relatives - 3( 1.0 3( 0.9
Helpers 3( 0.9 1(0.3) 4( 0.4
Others 11( 3.4) 9( 3.0 20( 3.2
Father's occupation Production, labor 37 (11.6) 27 ( 9.0) 64 ( 10.3)
Sales or service 33 (10.3) 21( 7.0) 54 ( 8.7)
Office 134 (41.9) 163 (561.0) 287 ( 46.3)
Administrative 23(7.2) 8( 2.7) 31( 5.0
Professional 18( 5.6) 23(7.7) 41 ( 6.6)
Self-employed 56 (17.5) 38(12.7) 94( 15.2)
House kipping 1(0.3) 2(0.7) 3( 0.9
Others 18( 5.6) 28 ( 9.3) 46( 7.4)
Mother's occupation Production, labor 5( 1.6 2(0.7) 7( 1.0
Sales or service 42 (13.1) 30(10.0) 72( 11.6)
Office 50(15.6) 63 (21.0) 113( 18.2)
Managerial or administrative 11(3.4) 4(1.3) 15( 2.4)
Professional 40(12.5) 27 ( 9.0) 67 ( 10.8)
Self-employed 21 ( 6.9 20( 6.7) 41 ( 6.6)
House kipping 120 (37.5) 128 (42.7) 248 ( 40.0)
Others 31(9.7) 26( 8.7) 57( 9.2
Total 320 (51.6) 300 (48.4) 620 (100.0)

1) N (%)



340 - T3] AL H o TS

Table 2. Frequency of major snack items of subjects by the gender

Male Female Total
Type (n=283) (n=279) (n=562) 1 o)
Mean + SD Mean + SD Mean + SD

Beverages Milk and dairy 3.91+1.24M 3.50+1.37 3.70+1.32 3.73%xx* 0.000
Juice 2.76+1.23 259+1.14 2.67+£1.19 1.71 0.087
Soda 227+£1.16 1.94+1.04 210£1.11 3.62%k% 0.000
Energy drinks 241 £1.26 1.90+1.02 215+1.12 5,31k 0.000
Coffee 1.75+£1.13 1.72£1.10 1.73£1.11 0.27 0.789
Sub mean 2.62+0.75 2.33£0.68 2,47 £0.73 4.847%%% 0.000

Cookies lce cream 3.17 £1.09 3.18 £1.09 3.18£1.09 -0.11 0917
Bakeries 3.17+1.08 3.01 £1.09 3.09+£1.09 1.78 0.076
Chips 289+£1.16 2.72£1.10 281+1.13 1.86 0.063
Biscuits 241+1.15 2.32+1.07 2.37£1.11 0.93 0.352
Pies 2156+1.15 1.96+0.99 2.06+1.07 2.04%* 0.042
Sweets/Chocolates 241 £1.24 1.561£1.18 246+ 1.21 -0.90 0.367
Gums/Caramels 2.34+1.28 215+1.13 225+ 1.21 1.88 0.060
Sub mean 2.65+0.87 2.55+0.76 2.60+0.82 1.46 0.146

Fast foods Potatfo chips 1.84+1.14 1.60 £0.90 1.72+1.08 2.80%* 0.005
Burgers 1.73+1.07 1.44+0.77 1.59 £0.94 3.74%%% 0.000
Chicken 1.93+1.15 1.67 £0.86 1.80£1.03 3.07%x* 0.002
Pizza 1.92+1.11 1.57 £0.84 1.75£1.00 4,25%%* 0.000
Treoklbookki 219+1.16 2.14+£1.00 217 £1.08 0.56 0.577
Chicken skewered food 1.94+£1.16 1.567£0.82 1.76 £1.02 4.39%%** 0.000
Sundae (Korean sausage) 1.93+£1.13 1.62+0.86 1.77 £1.02 3.70%** 0.000
Fish cake (eomuk) 1.95+1.11 1.69 £0.92 1.82+£1.03 3.09%* 0.002
Instant noodle (Ramen) 2.83+1.21 252%1.11 2.68+1.17 3.17%* 0.002
Gipbap (Dried seaweed rolls) 223+1.22 1.95+1.06 209%£1.15 2.87%* 0.004
Corn dogs 1.81x£1.15 1.39+£0.74 1.60£0.99 5,271 %% 0.000
Sub mean 2.03+0.93 1.74+0.65 1.89£0.81 4.26%%* 0.000

Others Rice cake 223+1.25 1.98+1.11 211£1.19 2.52% 0.012
Fruits 3.47 £1.38 3.53+1.33 3.50+1.36 -0.53 0.597
Homemade snacks 2,68 £1.46 259 +1.42 2.64+1.44 0.75 0.456
Sub mean 2.79+£1.04 2.70+£0.95 2.75+1.00 1.12 0.265

Mean 240+0.72 2.18 £0.56 2.29 £0.66 3.95%** 0.000

1) Minimum and maximum score for each item is 1-5, 1=Seldom, 2=Sometimes, 3=Moderate, 4=Frequently, 5=Very frequently

2) Mean £SD
* p <0.05 **: p<0.01, *** p<0.00]
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Table 3. Oral health behavior score of subjects by the gender

N

B

JRS% - 573 341

Male Female Total
(n=320) (n=300) (n=620) 1 o
Mean = SD Mean = SD Mean = SD

Regular checkup 2484127 2,66+1.21 257+1.24 -1.80 0.073
Dental freatment 2.81+1.24 298+1.18 2.89+1.21 -1.72 0.086
Tooth brushing 3.32+0.81 3.45+0.73 3.38+0.77 -1.98* 0.048
Mouth washing 3.70£1.13 3.73+1.00 3.72+1.07 -0.39 0.696
Avoidance of food infake after tooth brushing before bed  3.82+1.19 3.74£1.17 3.78+1.18 0.84 0.404
Tooth brush choice 3.67t1.10 3.69£1.01 3.68 £1.06 -0.18 0.861
Frequency of replacement of tooth brushes 3.44+1.15 3.49+1.10 3.46+1.12 0.54 0.587
Proper care of tooth brushes 4.08£1.09 426 £1.06 416+1.08 -2.11* 0.036
Use of dental hygiene instruments 2.69 +1.31 2.53+1.30 2.61+1.30 1.51 0.133
Intake of foods good for teeth 3.563+0.88 3.46+0.84 3.50+0.86 0.97 0.334
Correct way of chewing 3.64£1.09 3.60£1.15 3.62%£1.12 0.45 0.654
Use of fluoride tooth paste 3.58£1.07 3.43+£1.17 3.50£1.12 1.65 0.100
Mean 3.39+0.63 3.43+0.58 3.41+ 0.60 -0.89 0.377
1) Minimum and maximum score for each item is 1-5, 1=Strongly disagree, 2=Disagree, 3=neutral, 4=Agree, 5=Strongly agree
2) Mean £ SD
* p < 0.05
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Table 4. Oral health behavior according to snacking behavior of the subjects by the gender

o Oral health behaviors
Division

n Male Fo) n Female F(p) n Total Flo)
Snack intake < 1 times/week 37 3.27+£0.72 1.09 21 3.46 £0.59 2.08 58 3.34+£0.68 2.07
frequency 1 -3tmesweek 122 3.44+054 (0355 103  354+053 (0102 205  348+0.54 (0.103)
4-6timesiweek 86  3.33+0.6] 83  3.54+0.53 169  3.35+0.60
> 1 fimes/day 75  3.43+0.73 93  3.36*0.58 168 3.39+0.65
Total 320 3.39+0.63 300 3.43+0.58 620 3.41%0.60
Snack cost < 1,000 68  3.49+0.66 135 72 3.37+0.65 077 140 3.43+0.66 1.52
(won) 1,000~2,000 116 341056 (0259 121  345+053 (05100 237  3.43+0.54 (0.206)
2,000~3,000 58  3.40+0.52 72 3.48+053 130 3.44+0.53
>3,000 41 325+0.77 14 328%0.76 55  3.25+0.76
Total 283  3.40+0.61 279  3.43+058 562  3.42+0.59
Level of High 58  3.39+0.62 229 56 3324061 173 114 3.36+0.61° 3.23*
snacking  Medium 155  3.35+062 (0103) 154 343+057 (0179 300  3.39+0.60° (0.040)
Low 70  3.54+057 69  351£0.56 139 3.52+0.57°
Total 283  3.40+0.61 279  3.43+058 562  3.42+0.59
* p < 0.05

ab: Different superscripts are significantly different among groups by Duncan's multiple range test

Table 5. Relationship between snack intake behavior and oral health behavior of the subjects

Snack infake Length of snack ) ) Snack infake
) Daily snack cost  Level of snacking )
frequency time behavior
Regular checkup 0.120D#* 0.039 0.056 0.043 0.092*
(0.003) (0.357) (0.1871) (0.309) (0.030)
Dental freatment 0.046 0.009 -0.004 -0.045 0.039
(0.249) (0.83¢) (0.918) (0.282) (0.359)
Tooth brushing -0.017 -0.001 -0.072 -0.090* -0.018
(0.672) (0.990) (0.090) (0.034) (0.662)
Mouth washing -0.020 -0.065 -0.109* -0.054 —0.114%x*
(0.620) (0.122) (0.010) (0.198) (0.007)
Avoidance of food intake after —0.133** 0.015 -0.048 -0.105* —0.167%**
footh brushing before bed (0.001) (0.714) (0.254) (0.013) (0.000)
Toothbrush choice 0.002 0.002 -0.060 -0.024 —0.125%*
(0.962) (0.966) (0.157) (0.575) (0.003)
Frequency of replacement -0.057 0.076 0.060 -0.032 -0.058
of foothbrushes (0.155) (0.072) (0.156) (0.452) (0.168)
Proper care of toothbrushes -0.066 -0.033 -0.037 -0.080 —0.1371%*
(0.100) (0.435) (0.387) (0.059) (0.002)
Use of dental hygiene instruments 0.032 0.045 0.056 0.059 0.206%**
(0.431) (0.283) (0.182) (0.161) (0.000)
Intake of foods good for feeth —0.107** -0.029 -0.067 -0.104* -0.107*
(0.008) (0.489) 0.111) (0.013) (0.011)
Correct way of chewing -0.096* 0.007 -0.071 —0.147%x* -0.006
(0.017) (0.870) (0.095) (0.001) (0.892)
Use of fluoride foothpaste 0.016 0.004 -0.006 -0.087* -0.107*
(0.690) (0.916) (0.892) (0.038) (0.011)
Oral health behavior -0.043 0.005 -0.059 -0.105* -0.061
(0.280) (0.914) (0.160) (0.013) (0.151)

1) Pearson's correlation coefficient
* p < 0.05 **: p<0.01, ** p<0.00]
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