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Abstract

The aim of this study was to investigate the relationships between eating habits and health among adolescents in
Shanghai and Heze, China. A cross-sectional study was conducted in 2013 on 2,089 adolescents; 1,089 students were from
Shanghai and 999 students from Heze region. Eating habits, weight, height, and nutritional knowledge were assessed using
a self-administered questionnaire. Eating habits score was classified into two categories: healthy eating habits and unhealthy
eating habits, based on "Korean Youth Risk Behavior Web-based Survey ,, for statistical data analysis. Associations between
eating habits, BMI, and nutritional knowledge were examined using a general linear model with adjustment of potential

confounding factors such as region, gender, age, parents’ education level, and pocket money. Statistical analyses were
performed using the SAS (version 9.3) program. Proportions of healthy eating habits group were 90.0% for breakfast (3-
7 times/wk), 29.1% for fruit (>once/d), 12.5% for vegetable (>3 times/d), 7.3% for milk (>2 times/d), 90.0% for fast food (<3
times/wk) consumption, respectively. The average BMI score was 20.1 (Shanghai 20.5 Heze 19.6), which is in the range of
normal weight. Rates of obesity and overweight were 16.5% and 8.3% in Shanghai and Heze, respectively. There were
significant negative correlations between intake frequencies of breakfast, fast food, biscuits, sugar, chocolate, and BMI score.
Eating habits and nutritional knowledge score showed a significant positive correlation. These results showed better eating
habits regarding eating regularity and consumption of fruits and soft drinks in Chinese adolescents compared with Korean
adolescents, although cultural differences were not fully considered. This study demonstrated significant associations of BMI
and nutritional knowledge with dietary behavior in Chinese adolescents in two regions of China. Further studies on Chinese

adolescents from other regions in China should be considered.
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<Table 1> General characteristics of Chinese adolescents

Total (N=2,089)

Shanghai (N=1,090)

Heze (N=999)

Variables p-value”
N(%) N(%) N(%)
Age (mean+SD) 15.6+1.8 (n=2,078) 15.7£1.9 (n=1,080) 15.5£1.8 (n=998) 0.002%*
Gender 0.033*
Male 1,024(49.0) 510(46.8) 514(51.5)
Female 1,065(51.0) 580(53.2) 485(48.5)
Scholastic performance <0.001%**
Very good 156(7.5) 116(10.7) 40(4.0)
Good 644(31.0) 370(34.1) 274(27.5)
Average 712(34.3) 334(30.8) 378(38.0)
Bad 412(19.8) 177(16.3) 235(23.6)
Very bad 155(7.5) 87(8.0) 68(6.8)
Pocket money (yuan/wk)? <0.001*+**
<15 509(24.5) 211(19.5) 298(29.8)
15-30 379(18.2) 99(9.2) 280(28.0)
30-50 289(13.9) 143(13.2) 146(14.6)
50-75 229(11.0) 115(10.7) 114(11.4)
75-100 274(13.2) 172(15.9) 102(10.2)
>100 399(19.2) 340(31.5) 59(5.9)
Residence type <0.001***
With family 1,308(62.9) 819(75.6) 489(49.1)
With relatives 60(2.9) 20(1.9) 40(4.0)
Living alone 701(33.7) 233(21.5) 468(46.9)
Social welfare center 11(0.5) 11(1.0) 0(0)
Father’s education level <0.001%**
<Middle school 487(23.5) 97(9.0) 390(39.2)
High school 601(29.0) 223(20.7) 378(38.0)
College school 589(28.4) 497(46.1) 92(9.2)
>Graduate school 171(8.2) 163(15.1) 8(0.8)
No response 227(10.9) 99(9.2) 128(12.9)
Mother’s education level <0.001%**
<Middle school 650(31.4) 129(12.0) 521(52.5)
High school 497(24.0) 247(22.9) 250(25.2)
College school 553(26.7) 492(45.6) 61(6.2)
>Graduate school 110(5.3) 105(9.7) 5(0.5)
No response 260(12.6) 105(9.7) 155(15.6)

D Regional difference by T-test or ¥ test

VY1162, ¥155W2,430
*p<0.05, **p<0.01, ***p<0.001
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1624 cm, 51.4kg, 19.4kg/m*°]Ath<Table 2>. 4}3}o], 3
A 20 EA] 7k AAAS ApolE BokS W Adsto] Y
o] 31 AT} A AF, BMI 52 X7} feHoz
U T <Table 2>.

A AldAte] vleh, FAF vlE2 Z2H 2.9%, 9.5%
2 Ul on Asto] dAlo] &lx A ET} HIRE - HAF
Hlgo] A YeRdthERE: Adste] 43% 1A 1.5%, A
Z: dste] 12.2% 1A 6.8%)<Table 3>.

Z1x1e] Ao sl 2k7F vjek a9 v|gbo g A
Ztahe S-S AAl 33.5%(3F0] 37%, 1A 29.6%)=
Bt Asto] o] sS4 Sl ETE A0S Hvke 2 A7tst

= Hl&o] =9 AT 24 MEL 54.4%5 HJT o] Z,
29.9%= AFAE, 14%= ASHA], 10.6%= AFZ71E Al
T3k 2102 AU ATEE AlE olfis HE Ue
RE §3ld 7t 59.3%2] A wUhI AGHE = AFso]
A lA EkThdstel 63.9%, S 53.5%).

3. Al Alel

A Q) 2ol AAF A4 eis S 5Y ol A
);1',( _251 /gl,\]_) 201 o])\} /\1/\]. (3 7§] /\1/\].) o=
oz B3 At A4 ZAMWZH ol AA} M1 &
[e)

2 90%2 ¥ HoIAL AERE Aol Y (92.4%)°]
15 3AY(87.5%)0 Bl E=Th<Table 4>.



652 BEREFECLEET Vol 29,No. 6(2014)

<Table 2> Height, Weight, and BMI of Chinese adolescents

Total

Shanghai

Variables (N=2,089)  (N=1,090)

Heze
(N=999)  p-value”

(meantSD) (mean+SD)

(mean+SD)

Height (cm) 166.9+£8.5 167.8+£8.8 165.94£8.2  <0.001***
=2,024)  (=1,030)  (n=994)
Boys 171.4+8.6 173.0+£8.8 170.0+£8.2
Girls 162.4+5.6 163.2+5.6 161.5+5.5
Weight (kg)  563+117 5824129 543101 <0.001%**
(=1,994)  (=1,005  (n=989)
Boys 61.2+13.0 64.9+14.0 57.8+10.8
Girls 51.4+7.7 52.1+7.8 50.5+7.6
BMI (kg/m?)  20.1£3.1 20.5£3.4 19.6£2.7  <0.001***
(=1988)  (=1,000)  (n=988)
Boys 20.7+3.5 21.6+4.0 19.9+42.9
Girls 19.442.5 19.6+2.5 19.3+2.4
D Regional difference by t-test
##%p<0.001
el A, $4 47 B A7 A% 2@l
A 13] o]d, A4 33] o], - 23] ol AdFH)ell EFHE

18-S AA A 2H7] 29.1, 12.5, 73%= BF BH|wF e
TS Hlon ol5 X9HE HokS uf AJsle] x|Yo] 3
A AR A, A, - HFH vlEo] Y538 =AU
sle] 45.8, 19.3, 13.5%, 314 10.8, 5.0, 0.8%).
FA| ZAF AL S AEFT epd’, FRp glowh AL
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= &

b
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=) S - YR =¥ =
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<Table 3> Weight status and weight loss perception and behavior in Chinese adolescents

Total (N=2,089)

Shanghai (N=1,090) Heze (N=999)

Variables p-value”
N(%) N(%) N(%)
Body weight image <0.001***
Very thin 105(5.0) 67(6.2) 38(3.8)
A little thin 404(19.4) 186(17.1) 218(21.9)
Normal 878(42.1) 432(39.7) 446(44.7)
A little fat 590(28.3) 332(30.5) 258(25.9)
Very fat 108(5.2) 71(6.5) 37(3.7)
Weight change trial 0.004**
Weight loss 588(29.9) 347(32.1) 241(27.1)
Keeping current weight 275(14.0) 160(14.8) 115(12.9)
Weight increase 209(10.6) 96(8.9) 113(12.7)
Never 898(45.6) 477(44.2) 421(47.3)
Reasons for weight change 0.013*
Health problem 125(12.9) 61(112) 64(14.9)
Better health 240(24.7) 119(21.9) 121(28.1)
Good body shape 577(59.3) 347(63.9) 230(53.5)
Others 3132) 16(3.0) 153.5)
Weight status”
Obesity 58(2.9) 43(4.3) 15(1.5) <0.001%***
Overweight 189(9.5) 122(12.2) 67(6.8)
Normal and underweight 1,738(87.6) 833(83.5) 905(91.7)
Yrs. 11~ 12~ 13~ 14~ 15~ 16~ 17~ 18~
Gender Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls
Overweight 203 21.1 210 219 226 226 230 231 234 235 237 238 238 240 240
Obesity 23.6 233 247 257 256 264 263 269 269 274 274 278 277 280 28.0

DRegional difference by x> test

DWGOC overweight/obesity screening standard of BMI for school age children and adolescent

#£p<0.05, **p<0.01, ***p<0.00

1



<Table 4> Characteristics of eating behaviors in Chinese adolescents

Variables Total (N=2,089) Shanghai (N=1,090) Heze (N=999) pvalue?
N(%) N(%) N(%o)
Breakfast (per wk) 0.0002***
0-2 times 208(10.0) 83(7.6) 125(12.5)
3-7 times 1,881(90.0) 1,007(92.4) 874(87.5)
Lunch (per wk) 0.007**
0-2 times 74(3.5) 50(4.6) 24(2.4)
3-7 times 2,015(96.5) 1,040(95.4) 975(97.6)
Dinner (per wk) 0.613
0-2 times 77(3.7) 38(3.5) 39(3.9)
3-7 times 2,012(96.3) 1,052(96.5) 960(96.1)
Fruit (per day)
<once 1,482(70.9) 591(54.2) 891(89.2) <0.001***
>once 607(29.1) 499(45.8) 108(10.8)
Vegetable (per day) <0.001%**
<3 times 1,829(87.5) 880(80.7) 949(95.0)
>3 times 260(12.5) 210(19.3) 50(5.0)
Milk (per day) <0.001%**
<2 times 1,936(92.7) 945(86.7) 991(99.2)
> times 153(7.3) 145(13.3) 8(0.8)
Fast food (per wk) <0.001***
>3 times 230(11.0) 156(14.3) 74(7.4)
<3 times 1,859(90.0) 934(85.7) 925(92.6)
Instant noodles (per wk) <0.001%**
>3 times 259(12.4) 97(8.9) 162(16.2)
<3 times 1,830(87.6) 993(91.1) 837(83.8)
Biscuit, bread (per wk) <0.001*%**
>3 times 1,188(56.9) 701(64.3) 487(48.8)
<3 times 901(43.1) 389(35.7) 512(51.2)
Sugar, chocolate (per wk) <0.001%**
>3 times 927(44.4) 602(55.2) 325(32.5)
<3 times 1,162(55.6) 488(44.8) 674(67.47)
Carbonated beverage (per wk) <0.0071%**
>3 times 236(11.3) 173(15.9) 63(6.3)
<3 times 1,853(88.7) 917(84.1) 936(93.7)
Tea beverage (per wk) <0.001%**
>3 times 290(13.9) 218(20.0) 72(7.2)
<3 times 1,799(86.1) 872(80.0) 927(92.8)
Fruit vegetable juice (per wk) <0.001%**
>3 times 240(11.5) 153(14.0) 87(8.7)
<3 times 1,849(88.5) 937(86.0) 912(91.3)
Plant protein beverage (per wk) 0.187
>3 times 363(17.4) 178(16.3) 185(18.5)
<3 times 1,726(82.6) 912(83.7) 814(81.4)
Coffee beverage (per wk) <0.001%**
>3 times 350(16.8) 264(24.2) 86(8.6)
<3 times 1,739(83.2) 826(75.8) 913(91.4)
Sports/caloric beverage (per wk) <0.001%**
>3 times 263(12.6) 179(16.4) 84(8.4)
<3 times 1,826(87.4) 911(83.6) 915(91.6)
Snack (per day) 0.073
>once 673(32.2) 332(30.5) 341(34.1)
<once 1,416(67.8) 758(69.5) 658(65.9)
Eating out (per day) <0.001%**
>once 1,117(53.5) 434(40.0) 683(68.4)
<once 972(46.5) 656(60.0) 316(31.3)

DRegional difference by ¥ test
#p<0.01, *+*p<0.001
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<Table 5> Nutrition knowledge, labeling and education experience in Chinese adolescents

Vard Total (N=2,089) Shanghai (N=1,090) Heze (N=999) D
ariables p-value
N(%o) N(%o) N(%)
Knowledge score (meantSD) 8.0+2.1 8.3+2.4 7.7£1.8 <0.001***
Pagoda, dietary guidelines <0.001%**
Know 1,318(63.7) 802(74.3) 516(52.2)
Don’t know 750(36.3) 277(25.7) 473(47.8)
Nutrition labeling 0.176
Read 968(47.6) 493(45.8) 475(49.7)
Don’t read 977(48.1) 533(49.5) 444(46.4)
Don’t know 88(4.3) 51(4.7) 37(3.9)
Influenced by nutrition labeling for food selection 0.143
Yes 814(78.5) 421(80.3) 393(76.6)
No 223(21.5) 103(19.7) 120(23.4)
Experience of NE? <0.001%**
Yes 1,116(58.7) 521(53.1) 595(64.7)
No 785(41.3) 461(46.9) 324(35.2)
Needs for NE <0.001***
Yes 1,678(88.7) 794(76.0) 884(92.3)
No 326(16.27) 252(25.0) 74(7.7)

DRegional difference by T-test or y2 test
DNE: Nutrition Education

#4%p<0.001
o} AARIHE] tgE AR LS 63.7%7F <G JrpElal &) o] HEFE HAEFE g, A 25, AAANLE 25 F
A FY FAIE e TS 47.6%= LERITE FUFEA] AF7F 22 Ao=Z Yehgtt
£ 93 e 9] 78.5%7F FUEAIZF 21F el o AAA R HokS wf M|V = Aato] sHAYe] 735 o)
S mRE AoZ AT FUYuS ATFL 48.1%= ZEFE AR 9 2FY, 1M F vk A7sHA] EEE 2
e Holu} Y w2 A Y9 88.7%7F Fostrhar F4 29 AHAEE B3len A S oz, F4l, 94
sttt AR = Adete] T2 14 SAIETE A2 T 2AFRIE B AFAeA] S S eI <9
(dste] 8.3+2.4, 31A 7.7£1.8), TALTHAARRF IR & (%5} A 2Pof| A= Adate] B2 ALl =ETE ok, A
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3lo] 76.0%, 1A 92.3%) Wit =275 5, A AFHE =3 2 AFHH 9}% 1+
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E—‘er /\]_E]— =i zag\ %}d T;]—H]-]X] Oe 7});] @%7]. giﬂr
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<Table 6> Associations of eating behaviors with BMI and nutrition knowledge in Shanghai adolescents”

. BMI Nutrition knowledge
Variables

B SE p-value B SE p-value
Breakfast -0.02 0.06 0.776 0.16 0.04 0.0001***
Lunch -0.05 0.07 0.438 0.09 0.05 0.065
Dinner -0.07 0.08 0.374 0.09 0.05 0.095
Fruit 0.05 0.07 0.489 0.07 0.05 0.126
Vegetable 0.08 0.08 0.281 0.17 0.05 0.002**
Milk 0.07 0.06 0.257 0.14 0.04 0.001***
Fast food -0.40 0.10 0.0001*** -041 0.07 <0.001***
Instant noodles -0.21 0.11 0.054 -0.38 0.08 <0.001***
Biscuit, bread -0.22 0.08 0.003* -0.05 0.05 0.391
Sugar, chocolate -0.31 0.07 <0.001*** -0.06 0.05 0.245
Carbonated beverage -0.13 0.10 0.193 -0.15 0.07 0.030%*
Tea beverage -0.13 0.09 0.155 -0.27 0.06 <0.001***
Fruit vegetable juice -0.07 0.10 0.486 -0.30 0.07 <0.001***
Plant protein beverage -0.20 0.08 0.016* -0.13 0.06 0.023*
Coffee beverage -0.06 0.08 0.491 -0.15 0.06 0.010*
Sports/caloric beverage -0.03 0.10 0.732 -0.26 0.07 0.0002%**
Snack intake -0.25 0.07 0.0002%** -0.01 0.05 0.767
Eating out -0.02 0.05 0.710 0.05 0.04 0.182

DAdjusted for gender, age, parents’ education level and pocket money
*p<0.05, **p<0.01, ***p<0.001
<Table 7> Associations of eating behaviors with BMI and nutrition knowledge in Heze adolescents”
. BMI Nutrition knowledge
Variables
B SE p-value B SE p-value

Breakfast -0.10 0.04 0.012* 0.05 0.03 0.084
Lunch -0.08 0.07 0.270 0.10 0.05 0.050*
Dinner -0.19 0.06 0.003** 0.04 0.04 0.376
Fruit 0.15 0.06 0.018* -0.02 0.04 0.698
Vegetable -0.12 0.06 0.060 0.06 0.04 0.177
Milk -0.00 0.06 0.941 0.16 0.04 <0.001***
Fast food 0.16 0.10 0.101 -0.00 0.07 0.963
Instant noodles 0.12 0.08 0.154 -0.16 0.06 0.004**
Biscuit, bread 0.00 0.06 1.000 0.10 0.04 0.012*
Sugar, chocolate -0.13 0.07 0.060 -0.04 0.05 0.369
Carbonated beverage 0.03 0.13 0.801 -0.14 0.09 0.106
Tea beverage 0.02 0.13 0.845 -0.16 0.08 0.063
Fruit vegetable juice 0.06 0.11 0.600 -0.05 0.07 0.466
Plant protein beverage -0.01 0.07 0.868 -0.04 0.05 0.400
Coffee beverage 0.06 0.09 0.518 -0.03 0.06 0.642
Sports/caloric beverage -0.01 0.09 0.900 -0.11 0.06 0.077
Snack intake -0.06 0.05 0.261 -0.00 0.04 0.936
Eating out -0.08 0.04 0.047* 0.03 0.03 0.251

DAdjusted for gender, age, parents’ education level and pocket money
*p<0.05, **p<0.01, ***p<0.001

Al Y R0 (45.8%)eF =
A 7H2F 462, 54.9% 1%@%“ 9 zhzt 389, 57.2%)
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<Table 8> Chinese and Korean adolescents’ dietary behavior and

weight
Chinese" Korean?
(N=2,089) (N=75,000)
vaniance Boys Girls Boys Girls
% %
Breakfast intake (per wk)
<2 times 107 92 267 262
Fruit intake (per day)
>1 time 272 309 188 208
Vegetable intake (per day)
>3 times 128 121 177 154
Milk intake (per day)
>2 times 83 6.4 169 83
Carbonated beverage intake (per wk)
>3 times 173 55 316 187
Fastfood intake (per wk)
>3 times 134 87 144 116
Obesity ratio 49 1.0 13.1 6.2
Tried to lose weight 220 373 2277 447

DFrom this study
DFrom the Korean Youth Risk Behavior Web-based Survey (2013)
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