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Effect of ‘Breakfast Club Program’ on Dietary Behaviors and School Life
in High School Students Residing in Seoul Metropolitan Areas

Seung Ju Yangl, Kirang Kimz, and Ji-Yun Hwang1

!Nutrition Education Major, Graduate School of Education, Sangmyung University
“Department of Food Science and Nutrition, Dankook University

ABSTRACT The adolescent period, during which physical, spiritual, and physiological growth and development oc-
curs, is important for the development of healthy dietary habits. Particularly, eating a regular breakfast improves eating
habits and school life in adolescents but few studies have investigated the effects of eating breakfast on these outcomes.
Therefore, this research was performed to investigate the effects of eating a regular breakfast provided by the ‘Breakfast
Club Program’ on eating behaviors and school life. A total of 315 high school students were recruited for the program
from 10 high schools in nine districts among 25 districts in Seoul during August to December of 2013. The average
age was 17.8+0.8 years and 38.1% of students were females. Based on 315 subjects, 38.3%, 35.7%, and 17.1% increased
their intakes of breakfast (P=0.001), fruit (P=0.033), and milk (P<0.001) up to 5~7 times per week, respectively.
The intake frequency of fruit (P<0.001) and eating breakfast (P<0.001) increased noticeably after program participation.
Based on 64 students performing dietary record, intakes of cereals (P<0.001), mushrooms (P=0.027), and fruits (P=0.002)
increased while intakes of eggs (P=0.001) and fat and oils (P=0.019) decreased after the program. Consumption of
energy (P=0.004), plant protein (P=0.012), carbohydrates (P<0.001), dietary fiber (P=0.026), iron from plant sources
(P=0.009), potassium (P=0.043), zinc (P=0.013), vitamin B: (P=0.043), and vitamin C (P<0.001) increased whereas
intake of cholesterol (P=0.002) decreased. Regarding school life, the score for ‘comfortable and cheerful starting of
a day’ (P=0.001) and ‘healthy starting of a day’ (P<0.001) increased significantly. This study indicates that a regular
‘Breakfast Club Program’ may establish healthy eating habits and school life in teenagers.
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Table 1. General and intervention characteristics of survey sub- %, BAF, R ZFete] A E AqgRE Uit
jects
Variable Total P-value =9 B
c>71| ==
0,
Seg, n (%) 195 (61.9) BE B/ B24L& SPSS 18.0(Statistical Package for
0 . -

Gir}ll 120 (38.1) _ the Social Science, version 18.0, IBM, Armonk, NY,
Age (years), meantSD 17.8+0.8 - USA) Zea9s o] &stilem ol HAL a=0.05 F
Grade, n (%) Zo| A AAEY T o] AT o HHF X}O] Paired t-

First 123(39.0) - e ; = A e 2o

Middle 116 (36.8) — test w43t} fah EEAAF AL ML 2ol

High 76 (24.1) - + Chi-square test® #+A18}al §1E=9} HHE‘E‘E Al A8
Intervention component, 5 times/wk o AA A BMISH 2F7F g7 AlA el A BMI €A %= 4
Breakfast A& 93l Kappa tests G333t A7 ESHE b=

Not changed, <4 times/wk 66 (21.1) &3sts] o] Computer Aided Nutritional Analysis program

Decreased intake after intervention 24 (7.7)  0.001 ion 4.0 sof (CAN=Pro 4.0, Nutritional A _

Increased intake after intervention 120 (38.3) version 4.0 software ro 4.0, Nutritional Assess

Not changed, >5 times/wk 103 (32.9) ment Program, 2006, The Korean Nutrition Society,
Fruit (including fruit juice) Seoul, Korea)& o]&3le] A1E 9 ofoki AH S A&3)

Not Changed, <4 times/wk 138 (444) o:‘E‘I_ }\.]_A LJ‘L‘: % 5§] X‘ﬂ:o"—s} O]—Z \ﬂ_ EE—]J _(S_ZH EJ’]'

Decreased intake after intervention 25 (8.0) 0.033 = m - - e owaelol o o
Increased intake after intervention 111 (35.7) S A7) 1% 5 58] Ve ow Nk wAsglon ok

Not changed, >5 times/wk 37(11.9) Ao ‘ue gEx] @ty aEX] 9t HEo|FE ‘olY
Milk Y 'R g, v TFLE 'R R T4 AFE

ggzrz:::dg ei(lln,taii ggle?/ivlﬁ(ervention 1451? gggg <0.001 B A

Increased intake after intervention 53 (17.1)

Not changed, >5 times/wk 61 (19.7) z 1}
A9 RS @ F S AAAT 2AE AV S ARl UEY 5S4 9 B 2
ol AAslh 71529 e obd, A, A9 B 1A g2 & oS 38.1%% 3L U] Hit d#Ee
S AR Eegla g RS 1A sl St 17.8£0.841%1 21, F 53] o}l FAAL FA Aats wH
WSS Fuvt = A, s LS Hakar A A 38.3%4 WAA7E SA F ofHAALE T 53] o] A S
2 AEE A4 AR, s ASA 0w Fho], A Hem FAHF Rz A9 35.7%, F AHFe A
ot FHE W 4FS A HoE THE 5EFoR ¢ 17 19%8] A7k FA F B3} S5 QAT F 53]
A 292 99 2399 99, 280 299, 982 e BARYHTae 1.
grie) 55 Awz ks ek A7k AAelm Ak A
F3} 71 FARSE AAlou]A)E Bhuiyan S(18)0] Aletdr  AlMEH Hsh AAR
AY BF 1959 2 = (Figure Rating Scale)& #§-30) wjel Aok sh B, Ak, Sf AT A4S FF
A F(1~2), 84AEB~4), A5 (B~7), HIRHE~9)9 AE AR NER fAkste] FA A5 W Blaek 73
A oA g o Hrbeklal ofef &2 A7} AlA o] 7Eom AF 8la vstE A B TH(Table 2). A ¥
Aok A5 BMIO| EE A ZFAG(16) tiH] AAlE, A8A ol AA} HH W= 9 3.7£2.53]04 4.9+2.03 2 &

Table 2. Changes of weekly eating habits after the Breakfast Club Program

Frequency of intake per week, mean+SD

Weekly intake

n Baseline After intervention t P-value
Breakfast 313 3.7+2.5 4.9+£2.0 -8.10 <0.001
Lunch 313 5.6£2.0 5.8+1.8 -1.72 0.086
Dinner 311 5.6+£2.0 5.5+£2.0 0.22 0.824
Fruit 311 3.0+3.5 4.1£3.9 -3.82 <0.001
Vegetable side dish except kimchi 312 5.3+5.8 5.5£5.3 -0.51 0.610
Milk 310 4.4+5.7 4.44+4.9 0.16 0.876
Soda 311 2.3%1.1 2.2+1.1 0.83 0.410
Fastfood 313 2.0+£0.9 2.1+0.9 -1.92 0.055
Instant noodles 312 2.1£1.0 2.2+1.0 -0.70 0.484

Snack and Cookie 310 2.2+1.0 2.5+1.2 -3.62 <0.001
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o8t S7FATHX0.001). A F #d AHFS TA A AAL FA § F/H(X0.001), HAF(P=0.027), FA(P=
T 3.0£3.53] Oﬂ/‘i 4.1£3.93] 2 o] 8kA T 7HX0.001) 0.002) A # el FolstA bl @d7(2=0.001), A
gom A QAFS TA A 2.2£1.03)004 A F- 2.5+ FT(P=0.019) HFAZFZ Tl Fadvh. T4 § 45 A

L2s]= A A% S7hEn. F M= 1,103.4+447.7 goll Al 1,362.6+420.2 g0 &
FrolstAl S7HTH=0.002). @ da AHF wste] 49

AldE Halk AEF H GYL HIE AU A (P=0.004), 2 &4 S9d(=0.012), B3Ha(X
A g2 T 19 A5 371e 6482 A 0.001), Aol df(=0.026), 21 &4 A(=0.009), Z&(F=
A5 AE-ddadE dy AFHF2 Table 33 2tk of3d 0.043), o} (2=0.013), HIEFR] B1(P=0.043), HIEFR] Be(/=
Table 3. Changes of food and nutrient intake after Breakfast Club Program (n=64)

Variables Baseline After intervention t P-value

Food Groups

Cereals (g) 331.2+136.9" 487.5+204.5 -5.29 <0.001
Potatoes (g) 31.5455.1 49.0+£65.4 -1.67 0.100
Sugars (g) 8.5+8.6 11.3£17.9 -1.09 0.278
Beans (g) 28.5+48.5 24.94+46.0 0.43 0.671
Nuts (g) 3.8+13.4 2.9+10.3 0.43 0.672
Vegetable (g) 207.1+149.4 229.2+139.8 -0.84 0.405
Mushroom (g) 1.745.3 6.5£16.0 -2.26 0.027
Fruits (g) 75.8+129.6 155.9£161.3 -3.19 0.002
Meats (g) 132.8+132.9 137.2+124.1 -0.18 0.855
Eggs (g) 49.3+48.6 27.0+£25.5 3.46 0.001
Fishes and shellfishes (g) 36.6£55.5 43.9446.2 -0.81 0.416
Seaweeds (g) 2.1+£3.3 2.6+£9.2 -0.42 0.678
Dairy products (g) 103.6+186.0 123.1+138.6 -0.73 0.470
Fat and oils (g) 14.5+16.0 9.4+6.9 2.40 0.019
Beverage (g) 50.6+£120.4 25.3+83.7 1.45 0.152
Seasoning (g) 26.0£17.4 27.0+£17.8 -0.32 0.750
Total (g) 1,103.4+447.7 1,362.6+420.2 -3.30 0.002
Nutrients
Energy (kcal) 1,962.6+721.9 2,353.7+£778.2 -2.97 0.004
Plant protein (g) 32.8+£13.8 39.3£15.5 -2.59 0.012
Animal protein (g) 42.34+27.8 39.9+24.6 0.47 0.640
Plant fat (g) 32.4+19.4 33.1£18.2 -0.24 0.812
Animal fat (g) 30.4+20.6 28.2+16.9 0.63 0.533
Carbohydrate (g) 277.94100.2 370.9+147.1 -4.28 <0.001
Fiber (g) 16.6+7.4 19.6+7.7 -2.27 0.026
Plant calcium (mg) 200.6+112.2 221.8+100.4 -1.13 0.264
Animal calcium (mg) 212.3+243.7 203.4+137.2 0.27 0.791
Phosphorus (mg) 1,035.3+424.8 1,120.8+393.7 -1.13 0.263
Plant iron (mg) 8.0+4.1 10.2+5.1 -2.70 0.009
Animal iron (mg) 43+3.4 3.542.2 1.66 0.103
Na (mg) 3,885.3+£1,902.2 3,939.3+£1,799.5 -0.17 0.867
K (mg) 2,185.5+1,043.5 2,577.5£1,036.0 -2.07 0.043
Zinc (mg) 9.8+4.3 11.9+4.4 -2.54 0.013
Vitamin A (ug RE) 692.9+399.8 733.1+495.3 -0.50 0.621
Vitamin B; (mg) 1.4+0.6 1.6+0.7 -2.07 0.043
Vitamin B, (mg) 1.2+0.6 1.4+0.6 -1.02 0.313
Vitamin Bs (mg) 1.540.8 1.8+0.7 -2.32 0.023
Niacin (mg) 15.2+£7.9 18.8+8.4 -2.26 0.027
Vitamin C (mg) 60.8+46.1 103.1£70.1 -4.11 <0.001
Folate (ug) 410.5+193.5 425.6+184.8 -0.42 0.676
Vitamin E (ug RE) 29.9+50.4 17.7+8.8 1.72 0.090
Cholesterol (mg) 424.5+282.5 304.2+154.0 3.18 0.002
Carbohydrate (%) 57.0£9.0 62.5+10.6 -3.24 0.002
Protein (%) 15.1+3.7 13.6+£3.3 2.47 0.016
Fat (%) 27.9+7.0 23.948.7 2.93 0.005

"Mean=SD.
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0.023), Yool (72=0.027), BlEF C(X0.001)7F F A 5 i,
freshAl S7haL Fal el E A3 =(=0.002)2 frolst
Al A2 TH(2=0.002). T4 = FAUA AHZF 5 =3t 2 Aol A= 2013 A&A] ofRE S5 Holste=
E(P=0.002)¢] HE&2 FofstAl F7tekala T A(P= MNEA G 1SS o s 1259 F 53] ol A F
0.016)% A(P=0.005)¢] Bl&2 FoatA et A7y A G, AEFT A AT H Stu gl v =
atel diaf dotrokom A A}, oA AHAH W%
St dg Wt 37 F7 3 ool i AT Sugd wstE B
Sa g ge] tigk 2AF 57 &5 HJEE H53Ete] FA T Aok B Aol A F 53] Alwet ol AL, Y, S
A% A5 vlas] & A3(Table 4) ‘8172 &S ¢ o AFH7F F 53] o] AF WSt fr=d ddA= 38.3%,
Hata EH3A A28k fEOlTﬂrsﬂr Bl S 1AAEH 35.7%, 17.1%Q4 2™ (Table 1), 2FA 3 W XA A3
Al Zbehs Holtb = 3o A47F 2H7F 3.3+0.99014 3.5+ 19 13] o] Y AAEo] T4 A 51%04 A 5 24.4
0.9(2=0.001), 3.3+0.9°14 3.5+0.9(/X0.001)& -2a} %= ok 58] Z7}g L (data not shown), 2012 FAdA
A F7Ho ZFae) ez A BA A2H5)Q] 15.8%<F vl Al FA)
Mol o|mr} whopo; FAl & %2 v)golitt oA
BMI} X}7 EH7} AMo|O|X] LUX|=E HE5} E(&F 73] o] A4 A% 14.1%, 4.1%(data not shown)
A 8] A A o] u XS 2 A S1Asla 9 o] F4) 2201349 Had ARz A A
HAE 5 53.2%%2 L3 v Lol fair agreement 27%KR. T} Skt
(0.21~0.40)(ZA A: Kappa=0.291, /<0.001, = FRT AFE QA A A5 331.2£136.9 g, 487.5
Kappa=0.262, /X0.001)Z ¥ tHTable 5). F12] }o] +204.5 g2 FA F F7g e Pak 5(19)7 Chai &
7F A=A 2] fE et S vrol EA4 8 (20)¢] 136.0%3.1 g, 184.6%£2.9 gl t} 21 o)At &t}
A Gy 557, o A 697 Foll A AFAle] Al A o]r]A] LS i AlE2 A A 103.6£186.0 g, A F 123.1
& vt d4sta = dshlo] Tl 2678 (47.3%)9 +138.6 go]l o Pak E(19)94 81.74£3.7 goll 1|3
A A 25 (45.5%) 0.2 A o] frAkgk vl Eol o & S & A} dUA AAZFS A AF 1,962.6+£721.9
S SA A 408 (58.0%)NH TA T 41(59.4%) 2 keal, 2,353.7+778.2 kcal$l 21 Kim# Kim(10)¢] 1,855.1
AFgE vl o]l tH(data not shown). +837.3 kcal®th ¥ Ao Hito] Egkth HlEHY C A

ZA A 60.8146.1 mgol A SA % 103.1£70.1 mgo. =
Z7Ft), Pak 5-(19), Chai 5(20), Kim¥} Kim(10)2 7}zt

Table 4. Changes of related social psychological outcomes after the Breakfast Club Program

Frequency per week, meantSD

Variable n Baseline After intervention t P-value
To be late to school 314 1.6£0.9" 1.6£0.9 028  0.783
To be more comfortable and cheerful staring of the day 313 3.3+0.9 3.5¢0.9 -3.21 0.001
Healthy starting of the day 312 3.3+0.9 3.5+0.9 -4.77 <0.001
Active participation in the school life 312 3.4+0.9 3.5¢0.9 -0.62 0.539
Well concentration during studying 312 3.2+0.9 3.2+40.9 -1.65 0.101
Table 5. Comparison between actual BMI and body image after the Breakfast Club Program n (%)
Actual BMI
Underweight Normal Overweight Obesity Kappa (P-value)
Baseline
Underweight 2 (1.6) 17 (13.7) 0(0) 0 (0)
Normal 2 (1.6) 46 (37.1) 1(0.8) 2 (1.6) 0.291
Overweight 0(0) 20 (16.1) 16 (12.9) 16 (12.9) (<0.001)
Obesity 0(0) 0(0) 0(0) 2 (1.6)
Body After intervention
Image
Underweight 1(0.8) 17 (13.7) 0 (0) 0(0)
Normal 0(0) 46 (37.1) 6 (4.8) 2 (1.6) 0.262
Overweight 0 (0) 17 (13.7) 18 (14.5) 15 (12.1) (<0.001)

Obesity 0 (0) 1(0.8) 0 (0) 1(0.8)
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