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Effects of brown rice-vegetable school meal program on subjective
health status, BMI and hematological parameters
among high school students
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Abstract This study aimed to identify the effect of brown rice-vegetable school meals program on the subjective
health status, BMI and hematological parameters of high school students. This is a single group pre-post study design
that includes 17 high school boys and 18 high school girls. Students were catered for lunch and dinner with brown
rice and a vegetarian diet for 12 weeks at the school. The collected data on subjective health status, BMI levels and
hematological parameters were measured in pre and post, and changes were compared by paired t-test. Subjective
health status of the participants has improved and BMI was reduced. Blood Hct, Hb, Hct, total protein and albumin
have also been reduced. Ca and triglyceride levels decreased in females. However, all levels were reduced within the
normal range. These results show that brown rice-vegetable intake of high school students reduces weight and helps
them prevent from acquiring cardiovascular diseases in adulthood through the reduction of serum triglyceride and

in practicing healthy eating habits.

Keywords : BMI, Brown rice, Health status, Hematological parameter, Vegetable

1. M2 B9l ME F71E HelFn o719l o 20%7} Aeke
Al71olt}. ol gt 5/d77] (growth spurt) E<toll&= &
11 9o Tey Sgo] ek, BAA 2 AAH AFoE 9
Had7l= obg7lolA AVIE AEEE AR 4 3 T Y a7 SR HaL 53 diold, 2w
*Corresponding Author : Hye-young Kim (Keimyung University)
Tel: +82-53-580-3934 email: hyell533@kmu.ac.kr

Received September 22, 2015 Revised (1st October 20, 2015, 2nd October 28, 2015)
Accepted November 6, 2015 Published November 30, 2015

o FUHE

7385



Ae71E8 8] =g A Aled AlE, 2015

gl

k]

FA Fo1].

2=
H o °

o a7FE YA

o}J
i
—_

Hlo

3FTH 10, 25].

S

H

ol

A

2717

s

s NS 9

ol
i

Hr

Ao

ItH 15, 16, 17].

[e]
X

o] ATH2, 3, 4].

No
M
el
w
ol

=
B
)
—

o
<)

]
o
Nfo

=
Hr

|

i
o

S v A A "2, S, 6, 7].

Aol 3

d}
=

g

$elupe

W=y,

12-18A]

ATH14, 15].

g]

B

il

o)
o

}_

L

L

1%
3141
i

O]

o1

3
Aol 2

L
L

e T

A olm e s} e

FOATE b 2 el A

of®f 7kA] Al
2]

L

Tl Al=

(e}

_]

S

ol Avlsh A4 Awro] mHt 2lek

ST
it

W7k ¢l7)

8
oz @uis Aoz

o4 A,
Q) A A

aArjsl A4o]

i
[}

=

2

o
2

=%

th2, 7, 10, 11,
AE T nfE ol

}
7H 57 2nf o) ¥ Buhal Hais

ke
yal

1

| =y
a

vl w9l

b

&
12, 13, 14].

-2 A

&
23 A,

L
L

o

XL
N

7]

B

K

o3

5ked,

0]

=2 AT

1%

ol YAl

2]l

213)0] tgAte)

b3

1) @A 74

7386

]_

o

=

Z(_‘

J(Gimme 5: A

o]

=

ol 4] 7

i

2

2}

vl
S

pad

& 57}

] i

1=}
Fresh Nutrition Concept for Students)



o @ul-A4] B4 mEIaPo] FHA AZA,

BMI 9 @lx|®o] X &7

fus

2.2 A7y

2 AT oAk DA S et ASAS i
o= Gtk AFEA I vd B, AT Fofrt2 A 9
A E A T AH Fo7t = ATAE tide
2 3}t G*¥Power 3.1S o]&3 A == &
Ha71& &737] 0.7, 5w 0.05 122 4
0.8% AH=3ls ] Fog A FE 260 R
Ak gHES 1BstY 408S ddRE AA S}

=8 =
U = At HF 357 0]

o & o

E71% s

hal

0%

7 ighe] o3t
HI(todai health index) A7Z

1], 54 Be B7E A

14 9o} 1023, 444 o

B o

r

[

-

oi__“"i'

2

¥o, 12

"=
b
(o2

ul

o

r rr N

Eowo

e

o
do [0

ofn) g},

As
92 840, AH3]A

. o)

o

)

2 3o e

.828,

7387

A (BMI : Body Mass Index)= #s(kg)S 273
(M) o2 Lpiro] Aakalith BMI -2 AlAIRZ7] T
olAlo} B 7]H(WHO, Asia-Pacific Perspective,
2000yl w2t 18.5 kg/m' VRS A AF, 18.5 kg/m’ ©]
4229 kg/mm|WHSe AAAF, 23.0 kg/mol S 2
%, 25.0 kg/mol RS Alvto g RFE 4

AT = T 9}]\

T(WBC), 4ZHRBO),
T8 E(He) S FA3)
ol-&ato] deu TAAMY
(total F ¥ (total protein),
(albumin), = =% d(globulin), Z(Fe), Z4(Ca),

#(Mg)= A3

2 et

(triglyceride), &

cholesterol),

2.4 X2+

B A7E 9l
23} L2 elo]
ol et TS
o] A& Al&ske 13hd A
of ZE o] AIAE7] A 2
ol S oo R HRkel e}
2 AHE vl A7 Rkl A

NS

2 o2
> %

&l

QIRkek

jin/

QL

)

=

Aol A A9

]

¥ Mo o2 ol Ry

L
L

N

Moy T

=
RN

bilNels

a3

o] OO]:

N

ol

[e23
=

I

¢

P

e,
2
Lo

_—):‘_l“

_O#

J oy
o o
ot i
1o 4o
off

B~
fo iU K
o to,

o

o

o
>

N

-

d
to o
12 R

=
o

o

X
Ju
9
oo yo
o 1=
ol
R

!



A& 8 =2 A Al6d AlE, 2015

Table 1. General characteristic of participants (N=35)
Variabl Categori Male Female
I'1 1
anable ategories (%) or M&SD (%) or MSD
Age(year) - 17.24+0.56 17.22+0.55
2 14(82.4) 12(66.7)
Grade 3 3(17.6) 6(33.3)
Height(cm) - 172.52+5.12 160.92+6.32
Weight(kg) - 74.88+10.05 61.39+12.06
Sleeping hours(/day) - 6.18+0.64 6.03+0.61
Yes 10(58.8) 11(61.9)
R health 1

ecent health problem No 7(41.2) 7(38.9)
. Yes 4(23.5) 5(27.8)
Disease of parents No 13(76.5) 13(72.2)
1 4(23.5) 3(16.7)
. 12 1( 5.9) 1( 5.6)
Breakfast times(/week) 1.5 2(11.8) 20111
6-7 10(58.8) 12(66.7)
. 2 14(82.4) 12((66.7)
Times of meals(/day) 3 3(17.6) 6(33.3)

A SR RS A A4 Awem skl #Ad Besan

2 =
o
b
o

skt zH e 2= AbE v IRY AlEStslth S 2.5 X224 4y

A WAL F FREEIE gWste Wb 18S SAE 435 A}83= SPSS/PC 22.0 program< ©]4-3te] &
A AN 7HA e dulAld] Ag Z2ae] 12 ) Aelstar). ol dubd S48 Hlwel HAE, 3
Fi A ool F Qs SHEteith Avl A A 73 gFEExe golsigoe v, Teaw AbE, ApEe
ZRaPe S 28 FHOR AT, FUl 9 Faba Agge, BMI 4% 9 dolshd Axe] waE
T ELd dodE TP E Al A ' Z2 wwsly] 98 paired ttest® H41319

el ool F wE 7Hg FAES Huo] Fx

24L st dnlet A4 ZraHe 20139 449 69

RE 79 327H0 1233 ool ek, ARSHE A 3. o4z}

A Z2oago] AZE 7] A Fol tlgREel A AEE

Al 71, AT FAHAE Ao, Zr o) 3.1 YHk™ EM

TEE TE Foll 22 A Sk 1253 229 o ake] N S4L AT EE table 17} 2t} 8
AY T Av) A A ZRaRS A HE2A XA ge gshdo) gRee AX s, dete] Fit e
A 5ol T EIsth webA HE 3590 ARE 172504512, AFL 74.88£10.05 oo, olskAge]

Table 2. Pre-Post of Todai health index(THI) by gender (N=35)
Pretest Posttest
Gender n MESD MESD t(p)
Male 17 3.73+0.59 3.8240.37 - .61( .553)
Female 18 3.38+0.68 3.84+0.28 -2.91( .010)
Table 3. The result of BMI® changes by gender (N=35)
Pretest Posttest
Gender n MZSD MZSD t(p)
Male 17 25.08+2.58 24.31+2.20 4.37(<.001)
Female 18 23.66+4.30 22.67+£3.71 2.39( .029)

* 18.5 kg/m’ < under weight; 18.5 kg/m* ~ 22.9 kg/m’ normal; 23.0 kg/m'< overweight; 25.0 kg/m’< obesity
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Table 4. The result of hematological changes by gender (N=35)
Pretest Posttest
Gender Categories Reference range 1\2:15) I\(/i:stSeli t(p)
Hb(g/dl) 13-17 15.42+1.20 15.09+1.16 2.97(<.001)
Het(%) 39-51 44.99+2.85 42.38+2.61 4.49(<.001)
Male RBC(104//1/Z,) 380-550 524.59+36.76 489.65+38.65 4.42(<.001)
WBC(l) 4000-14500 6464.71£2023.90 6011.76£1120.76 1.39(.184)
PLT(1 0“//&) 15-45 26.26+2.51 25.96+3.57 0.32(.754)
Hb(g/d1) 12-16 12.70+0.81 1221120 3.44(.003)
Hot(%) 36-48 37.1942.02 35.68+3.72 2.46(.025)
Female RBC(IO"/M) 380-550 438.28+12.72 395.56+23.63 7.98(<.001)
WBC(ul) 4000-14500 6188.89+1232.35 6383.33+£1360.90 -0.67(.512)
PLT(10%/1:0) 15-45 27.03+7.81 25.5346.12 1.98(.064)
Bt AL 160.92+6.32, A 61.39£12.06 °|3iTh 3.3 CHAMKIS| BMI HH5}
Bt FUATEE 6.2843E, 6,034 0.2 F Fdh B )2 F2 Lz @] BMIo| M XE EakE A
oAt AE B G AL AU AL AR A Aok wble 39 Lok U] BMIE 4 4

6
Z Y gz A =Tt gl 3E S 58.8%
7}, AL 61.9%7F AT SHBATE TAH L
2E 357 wA%k A5 EA7F 7P wokeh R
T A4 A3s gu Fo] el uisl @A
76.5%, 918482 72.2%7} gltkal Sastdnh Ha

A F o} AArtshe g HEAlY 58.8%, oA
66.7%= A9 WY Hevia $esigon, Ha &%
bl A= 278 Herial e A9 3y

82.4%, o188L 66.7% ©|Ath

3.2 THaXte| FEtx 241Z4aE] H|
dul-A2] 34 ZR o] FHA A
= 295 A9E AI= table 29}
A G2 ZREa FA] A wls|
A7 E7E frelatAl EUTHE=-2.91, p= .010).

25.08+2.580 4 A T 243142208 F-25HA] wrolx
O H(t=4.37, p<.001), AITAYANA = FA] A 23.66+4.30
oA FA Fole 2267437182 93 HilE BY
(t=2.39, p=.029).

A A Z2Fo] ARk @9 b)) H|A|
© 9FS AHE A3} table 49 2o} Al F4
Zgaw FA Fo JFEAe] Hb(t=2.97, p<.001),
Het(t=4.49, p<.001), RBC(t=4.42, p<.001)7} -<|3}A
ol om, AT FAl Fol Hb(t=3.44, p=.003),
Het(t=2.46, p=.025), RBC(t=7.98, p<.001)7} 2|3}
stoxith

Table 5. The result of change on serum protein and lipid by gender (N=35)
Gender Categories Reference range i;it;s)t I;Zit;c];t t(p)

Total protein(g/dl) 6.6-8.2 7.36+0.28 7.21£0.35 2.79(.013)

Albumin(g/dl) 4.0-5.3 4.68+0.19 4462026 3.91(.001)

Male Globulin(g/dl) 1.0-3.5 2.68+0.18 2.74+0.16 -1.94(.070)

Total cholesterol(mg/dl) 120-190 145.09+38.68 144.06+20.41 .14(.894)

Triglyceride(mg/dl) 40-150 90.29+36.04 83.65425.43 84(411)

Total protein(g/dl) 6.6-8.2 7.08+0.28 6.88+0.43 2.45(.025)

Albumin(g/dl) 4.0-5.3 4.44+0.19 4.19+0.19 5.75(<.001)

Female Globulin(g/dl) 1.0-3.5 2.63+0.24 2.69+0.29 -1.22(.238)

Total cholesterol(mg/dl) 130-210 168.44+26.93 163.28+24.13 1.12(.277)

Triglyceride(mg/dl) 40-120 114.83+72.51 83.28+74.40 2.68(.016)
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Table 6. The result of change on serum chemistry by gender (N=35)
Pretest Posttest
Gender Categories Reference range t(p)
M=£SD M=SD
Tron(pg/dl) 50-160 139.41+58.41 125.82+42.16 85(.406)
Male Ca(mg/dl) 8.4-10.2 9.95+0.44 9.83+0.30 1.08(.294)
Mg(mg/dl) 1327 2.2540.15 2.1840.17 1.69(.111)
Tron(pg/dl) 40-150 101.61+43.79 90.44+48.34 1.29(216)
Female Ca(mg/dl) 8.4-10.2 9.74+0.26 9.47+0.36 3.30(.004)
Mg(mg/dl) 13-2.7 2.2540.13 2.17+0.14 2.06(.056)
34.2 B CHEEN KT HAK| #E WA, F o 8 A, BMI 2 29ty
A4 F4 Zeado] B wads A4 A AESeIM Walsk vehbeA selstas s
Aol WA= G AL A7} table 59 2k #vl- B Aol M Anl-Afa 54 Zrage] FaE A%
Ao F4 Zza FA Fol JdEAe total  AEl WX= ZHE AEE A, A A= A
protein(t=2.97, p=.013), albumin (t=3.91, p=.001)°] A, F T8 A7 oI 2fol7h glAAIRE, g
oA vtolxlom, oSt FA Foll protein(t=2.45, A& AWl-AA A L2 FA Aol vle) T4 F

ol
=

p=.025), albumin(t=5.75, p<.001)
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