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Effects of Nutrition Education and Exercise Intervention on Health and
Diet Quality of Middle-Aged Women

Choi, Mee-Sook
Department of Diet & Health Management, Chung Cheong University, Cheongwon 363-792, Korea

ABSTRACT

This study was conducted to investigate effects of nutrition education and exercise intervention on health and diet
quality of middle-aged women. The subjects were 209 women who wanted to involve in the health promotion program
run by Jincheon-Gun Health Center. Nutrition education was given once a week and dance sports were done twice a week
for 3 months. Nutrient intakes were assessed by 24-hour recall method and food records. Dietary habits and nutrition
knowledge were investigated by self-administered questionnaires before and after the intervention program. Body and
blood compositions were measured before and after the program. The nutrient adequacy ratio (NAR) was significantly
increased in energy, protein, vitamin A, vitamin B, and calcium, mean adequacy ration (MAR) was significantly increased
(p <0.05), and also the index of nutritional quality (INQ) was significantly increased in protein (p <0.01). Percent (%)
RIs of protein (p <0.01) and calcium (p < 0.05) were significantly increased and body weight (p < 0.001), body fat (p
<0.01), soft lean mass (p < 0.01) and BMI (p <0.001) decreased. Over the 3-month study, there was a significant trend
toward higher HDL-C and albumin levels and lower LDL-C level (p < 0.001). The results showed that nutrition education
and exercise intervention could improve the body health and the diet quality. (Korean J Nutr 2009; 42(1): 48~58)

KEY WORDS : nutrition education, intervention, NAR, MAR, INQ.

N B

AAR oz o)gte] uidy} Ao o] o8 <1zt
o] HyErgol] Hojx|a 9o Y dA) $-ehvet vl H
TFHEE 79.6401a, FAF 76,14, AAAF 82.7AZ 4
o] el u3l] 6.641 © 2 L Qltk? o)X 7 o149
Bt o] dojxlel wet $d7] o] %] oAt 5
7bs]an Qlek?

SA71E Ao wddA|eoA A

712 gautct dggtite] tha AjolE
40~59A7HAE Wb Fd7)= Q

ot

A719} =d7]e] F3b Al
]1/]- .Lﬂ-‘,—ll-;e o7
14 71

Z12=0]
H

920084 11€
Aee)

24/ %
120099 1€ 7d

$To whom correspondence should be addressed.
E—mail : cmsoo@ok.ac.kr

A 120099 1€ 59

e

o BES Mol AZIQl BA ke EAZE 7Hg Aok

Ao vERta, 189 B T Ae] FEEARE Al
7. A

7101m,” 1 gel mhE 78d7] A, AZA, 224,
WA, Bl=gA71A T A BARS kA ol

53] 40t o]F #Ho] Ho| oA T2 Fnvt i
S B A F2o] wolx|A| Hi=d|, FddAdel v
3 T2 AAE ik, S AR B &4 Ao
UeRt ARt Ageliel $1des o Wol 7A A 9l
o H vt 204 ol Adle] vivk fEES 1A
31.8% % HAR= 35.2%, AR 28.3%C19 1% o2h=
50th (43.9%) S} 60t (46.7%) oA 71 A Jepder?
o] 1998+, 2001Lﬂoﬂ Hl3l Hxk S7khs FAel 9l
o, vlgke g wHdAske] SU1E b g dAl ¢
Al o, HedAEE T 5
, 53] ool oAM= Huek A
o) 7] FollA ulvt 7

(¢

© 2009 The Korean Nutrition Society



FF2 o oFat s ~
[e}
ok 8} 3] Z] (Korean J Nutr) 2009; 42 (
; 1): 48~58
/49

TS O A
U o
I 7 oo T o
E E%Magmo _
le@.gﬂﬂ]@ gor_ovaﬁ
oo 0w <R N ERBELT LS
ey e A é%ﬂs._og%la%ma
H i R ey XV e < .ﬁeiﬁﬂs oy @ F = o W x
T e T RED gr No La;afEiﬂmEAE~ mﬁlaé%ﬁ.
.Mog.%ﬂuﬂ&orﬂﬁr wnMMLLl }oiﬁl o T EJ.OOM — o] W | =
%m%%%wg%? %aa%ﬂ%oﬁ%;uﬂ %W%%M&@ﬂm%ﬁ%%@i
& = < e HoﬂmﬂﬂogJoLiﬂo],m ) %wrrouhc A ﬂoHHBSmrﬂor
ﬂﬂlﬂﬁ%ﬂuﬁ_@ Lo I B o < LR RS ET T N EEE
7o = B ‘WZoum_.o A]ei]o?_]o.l,.r LEE — J._|<,_;|orn o.._Z JHA e ‘_LA]L17_AI
© T G g 1X gwﬁuionA&.bm%mTT Vibwéﬁﬂwawu@ﬂ%woyﬁﬁﬁ
yZew Tk ?Q&?&fi ?qglmgl
MMW%%Q%M%% W%mfmwmﬂ%mﬂmﬁ wuﬂim%%dm_x%ﬁmyﬂwwmﬂgwr,%
= o Urﬂﬂw ‘ﬁ B m_w OL o < ‘_HW._ <O N ‘;b - 70® ﬁm._ ~ & < Lm ‘mwo . =T =K _P/O =T oo KR n_f Jo
L Eaa%_bmo% wzﬁ%:flmu;% %u;aw@ﬁﬁaﬁoﬁg %wfma@
—_— )]] 0
ﬂlgj%ﬁm M_ﬁwmwjﬁwi mﬁwaiwi@,m;;;f..ixim
e T 2L o W s 2o of ~ M A 2o oy i o ge s &K N B
Wwﬂ%wﬂ?%ﬂ%ﬁmﬂ %%%H%%@.%%%WW %W%%&%%%%ﬂ@&%&m%&
—_ 2 Cl 2 ) . JR— —_
BT 72_“%&@ lwnm_@e_iotuao#a%oiﬂ_o _ﬁmwﬁxmwm ﬂ;um_.orﬂﬂ&.l_mnu_x,gn&o
oﬂumoﬂ,mmvm oéummgam iﬂ#i?otm@ﬂh%iomﬂﬁmq Moﬁz],_utm_.%ﬂu&%ﬁoﬁﬂEﬂommunw,dl
o X T o — O foes ~ T —_ [~
ﬂw%ﬂw%eqag i E_mﬂ.@o%@%oﬁmaw 4@@%@%@@W%%Amwmﬁmiﬁf
o_ézrmaimﬂ@_zf%? Eooﬁofi )odﬂo,ﬂ X iotuwim_ﬁwm7ﬂr ﬁ.ﬁi%ly =
TORTORK T W orobﬂmogEL%ga%xOWovﬁm afo%o_wﬂﬁﬁEﬁ%ﬂh%]?%ﬂﬂ%%
—_ X = T F o) < xR BT 4 o 2 {u 8
T o No | Eaztxdl,E o- oy 75 AAO].O] ATO*e]oEL.oﬂﬂ n g =
= RN s O_ _L H ™ T o u_vL UT L B o Owl =K 100 zm X ﬂ_OI - N
o do ny & T 9 B T R T W LR A @ﬁ.ﬂ% W oo B2
og]j 7 i ok ) W o= A " T n ol T ,d|1ﬂrdr% 1Na§]duoﬂ
moamiw% L R R o T o ) @%M%@id%dﬂlﬁwoA,ET
Fr B E Jk_auo%ﬂr.ﬁm_x_g% g é:oﬁgmﬂg_%%ﬁ%%_ﬂd
Fe X m7%7owo1w1 2o o] N o ¥ el e IR
oMo - T o OMﬂoﬂ.‘_tu — %3S X X B T W EK e R DN
]ﬁﬂu#o pR ofm N T ~ AR OEL;Omzo B RO
= ooy o N R ¥ N = o
m oW E o g T & B R 2 ,ur.az%ﬂ TR ©
X o 1%%%7@¢%ﬂ% S £ GG
%%ﬂl% Vﬂomoaoﬂuﬁ x 7ummmm3“a._%3 Nmoaoﬂl oo E T
— oo T A M?Q%%%Ei — ﬁzr_alb%ma,AL @@%Emﬁohﬂ
%ﬂﬁmoov M%ﬂ%ﬁ%%@ﬂ% %Mwamaumgﬂ 5@@@1%%%ﬂr
MEﬂAﬂﬂmom 7Zﬂﬂﬁ1|®omﬁurmuﬁ1ﬂ %MA]H@J)J.O ﬁoﬂmeﬂﬁﬁAﬂﬁé
ol = Jlo.lv_,IJI7 = Ah. ;o,.klmvr.._;o,co%uﬂml = :Eén&oﬂﬂlll
%__UEOE.»LA-,U_IHOA ﬂ,ﬂﬁwi‘_x‘_o#a NO ey < I~ -« X }L.Gl,mwo\lﬁ oK <
;odn]%l_,_UL_A_ol‘u_ﬁlim N H?HOM‘._C Al %MGEO& mowﬁmL WﬂﬂﬂAm@M%Nmé&ﬂu
~ ~ =1 J:o T % leanr3
Vizoze,_toﬁotﬁngoamﬂwﬁzT@wLmﬂ 7o nWon_@ 2LL,mon7nﬂ_|. 5@@@;00%0?%&
% @H%qzrawru,ﬁ el Ly HByﬂHMRU% SR VI w
~ o & o= A 2 X < . 6N 3%%03 R Aﬂﬂzm?zj
sy NTELT Trmr RS 51 i%ﬂ%mﬁczﬁgﬂ m@,%aﬁ1912
@OMﬁﬁ% uﬂummwzawr_{ﬂﬂ._lﬂouﬂ ﬁﬁﬂuZlﬂﬂ(ﬂo,mo ﬂbomﬂ],szﬂmbNr
ﬂﬁ&%@%frﬁ”?wci%?@l%q onoflmg)mwﬂw ZTMLﬂNrWGMOmeu
@J_]mrm%?W%EQWW%@%%W% .rﬁmw%mqulmwuHA wLm_xm«uﬂdl%ﬂe@Emm
ﬂazoﬂﬂ@ﬁonojmhﬂ%x%%mﬂalﬁﬂ Eﬁuwuﬂmuam_.l Lm Ei ﬂwﬁﬁehmaéiﬂmzf
E\IL.JuL‘NEﬂoF n_mol:JILI ~ _IX].ZZﬁ.oMAF <0 M ,.._ma‘m.ﬂo,lz.oz_lné
ﬁLA.:ndq_/ﬂ7o71_lnn‘mﬂ J._I,IA.ALIW_WX 5K ,.ol,U_I O6UEA N ooiﬂ7] o
v M ,Aﬁo_nﬁuoq‘m_ﬂﬂﬂﬂ s gK . ,wMﬂ.,lOQu]eoﬂuﬂ__\m 0 ALY EoEuiﬂmO
s LR RET < 5 M A S o H = N N B oT D, =
< o] No %o Wﬂzoe;h L _bmwl &ﬁZﬂiol 12uxﬂﬂoﬂLA,ﬂw
o b M Emp—aE Ko ofof,%%%mlm%
= M ey o H L %@dlogx%
84 o 0 < 12&1 = = o ° o B°
T = = S o 7 ﬁ@m%_EML
1uaﬂ%A g0 4oyﬂum ﬁlszﬁoa
K4 omﬂﬂo#ﬂa7n%§_
oﬁﬁzTg_oam,éi
A %) B

2



HolLh e tolejEe] Holek, Fele ol Hofx
o) A4 SRtk Fol X3E FPAA S A v
& Qele “O'E, $4 gvn A%EE X'E
157 3 74 Qo] e S42 B2 AdS
5EFOR THHYOM, 7 B0 g Pol 182 Fof
2082 WHOZ AN

SIEE

¢

o]|zA} 2 7}
o1 FH = 24417 BPHS o] sl TE W A4 A
5} 5 A% Bt sl 2Aksglon), Aakely] % A

Alo
>

Xlo

a

o] Aol mzasl A A9 HojzAlel, wlet
o) Aot T2 e AAl Fo) AR 1 ate]
7% 22 F 199 SOMRAE olgBisiny Aolzai
S 4 e}

of A=71¢] 4 3, TUiFE, IR, vk 2 oA
5= o83t ”01“47\/\]-* AAEH] ]
&, Y, A s R
71 5 ZAfe] FofdlA] sieink Aoldd] A A= 2005
dA7H4)= CAN-Pro (Computer Aided Nutritional Analysis
Program)2.0 AE7M X2 7388 o]g3te] 1d Az}
Pk AHFE ARtste] ol&sielar, AT FFd
ks o432 CAN-Pro 3.0 &4 ? % s:,;%_— ki)
o] o] g33itt. olyA| 9} JFAi AR

715 (KDRIs 2005)" & oyvAd23

ol
‘|—‘

5 o) [e]
T SES PO 253

9% (EAR), #AFF RD

=
of b

@ uee Fergom, o 2 2
ool AR el NS TSl Jyane
TR o]t o) FS M WIAES] vlEg B
s,

Age] A %)

7 gops A AYES 3

Bkt Slel ka4
H] (nutrient adequacy ratio: NAR) & # 3
A A= Zb ofoka AFEe ARl g viEE Al
Akete] 18 Hx %, 1o] I Aeoll=
1% 7Hesislnh

TS ZF gpdPER AAAQ1 Aol dF e As

AR AR

N

%
oX
QL
N

st 7t Jkro] dUda AT S Fsl] He 3
78] (mean adequacy ratio: MAR) & AXFET) ok
W% A4 (index of nutritional quality: INQ) &= 7]219]

&2} o)) Aagke Bleb) $lste] Aol 1,000 keal
o T8 JU2 FFS 1,000 keald 1 FF2 BYA

O 01 o

kel it Bl YeERf it

NAR = 7I919] 574 geh HH95H Jael 994
2%

MAR = X7l 949 NARY 3/X

INQ = 2J°] 1,000 kcalell -2 A2l <4/1,000 keal

SEERE SRS
=42 o5t 2= JE (antecubital vein) 4]

=78
12713 o T2 $ 35 A1) dals AFsto] e
g 5 Ak ¢ é‘, =2)7] (ekAl HHC-24, 3=, &

7] (F SEAG-5, e=) 92 Aslst 247] (Merck
selectra-2, 54) & o] &3t F#|AHE (cholesterol),
Z/H;(]HL (TG) HDL_:ﬂgﬂ/\Eﬂé ir)ruu o]-t'u ?‘gr/L et

A EZEN 58 4391, LDL-F#|AHEL2 Friedwa-
Id 578 AxRE o]gs1lom, %E‘-EL SIYUESA7)
(LUNA PIXI, 1]=) & o]&3lo] 9% wns SH33ith

LDL-ZAHE =
Z/3A/5)

ZZYAHZE — HDL-ZHAHZE +

WAAZ 2 A7 A

A AEE A, Ass S oH, AT ATl
o] AAZFAS (body mass index: BMD) 5 231311,
In Body 3.0& olgste] 5% AALE, AAE, v
e o= A6l

AR ] SAIEA

HBE 28 #2498 SAS (statistical analysis system) 3
EIE o] &3k, AR A RISt Wtg, By
TFHAE ekl on FRA) N/\g% /\V\_,Jr Nag%’
oéo x]/gl \;r;l _‘;_(-z‘sé)\l xq/\ gou 74/\]. éi]_ /\12}] ﬁ]z och:

AHAH, BEER, %EAR, %RI, NAR, MAR % INQe]
= JUdnS AA] A} 5 paired t-testZ HE3F
odom, s AFF] 9lolA EAR w]RH} EAR o3-S
HF s A AR Hl%f_’_ W& Ay FE pitestE A
SelTh S 3] W 1F AdaAle
relation coefficient® -3}tk

i) l~>

>~

o\

Pearson’s cor-

7(/\[[“M7([°|
ZAF A2

;O
m % I Aol ekt gk ol
A 7)E0 95,

A8, He A



B2 1k 50. 2*%]9,\33‘35[ 50~64A17} 59.3% = 717 w9k
A9 91.9%7h Fiekn SRsiglon, b 9%t
UL 100~200%ke] A 44.9%F A8 ANV

2] AFEY e 3L £ (33.7%), LS E (31.3%),
258 & (30.8%) w0F UERdth

12

N B MY 2 FYRN FRO ot
EAAE) AT B A 9 A Ao

3}= Table 1 #A| o]—Oﬂl:]- FRAel )\1%% SE=AEN

or}a

s Hoﬂﬁ} (p <0. 05) 25 XL,—‘ A=y 73 26. 6**01] A I
% % 264002 sb} 9Rlor), 4B% Hrt mE A
1078914 3% F 1L1A0% ol 4927} vt
ST (b <0.05). JPANT T AL LK F 242
1.943 1.050] I8l Fobxtt (p<0.001).

Njo| pypie) ey

ofluix] WeFekst ojokad AU a4
A g

o9} ekl o4 BeFAe Biraewe] o)
g A1FH1 o] Table 2] trehtglet. ouix) BoFge

of th3t Bl& (%EER) < w2 A 88.0%°M wS ¥ 91.2%

Table 1. Scores of dietary habits and nutritional knowledge

Variable Baseline Final t-value
Regularity of meal 108+ 15" 111+17  -2.38"
Food habits 266 +32 264 +33 1.00
Eating behavior 107 44 111+ 46 -2.31%
Nutritional knowledge 13.0 +3.9 149 + 3.6 —6.79"
Balanced diet 120+27 13.0+28 —4.87"

1) Values are mean + SD
2) Significantly different between two groups by paired t-test (x:
p < 0.05, #+*: p < 0.001)

Table 2. %EER of energy intake and %EAR of nutrient intake
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A, HERI C, B]E] B, Yolal ¢l & He
PaF oldew s, vlEr! B9t
ARAF ] 79.8%9)F 69.2%2 AF ST
A, BIEF C, HIEM B, HIEM B, 91 4
Ao AFAEFAF gt vlEo] S
AR S716k90 3, Holale 106.1%0114 104 2% = Tk
SO fFoAd qldck HES wS - 12.0%7F &
sl S718IN o™ (p<0.01) ZE5% WS A 69.2%°|
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Variable Baseline Final t-value
%EER” Energy 88.0 = 29.2° 912 + 27.0 —-1.45
%EAR” Protein 188.2 = 67.6 2035+ 735 —2.65%+"
Vitamin A 162.2 + 1115 178.0 + 117.2 —-1.54
Vitamin C 1343 + 90.7 148.9 + 108.4 -1.63
Vitamin B1 1222 + 57.4 125.7 + 56.0 -0.72
Vitamin B2 95.8 + 45.7 102.2 + 48.1 -1.77
Niacin 135.0 + 61.3 132.6 + 52.6 0.48
Calcium 90.1 + 40.6 99.0 = 52.9 —2.24*
Phosphorus 167.7 =+ 63.7 171.7 £ 59.0 —0.80
Iron 172.3 + 116.9 180.2 + 825 —-1.00

1) Values are mean + SD
2) EER: Estimated Energy Requirements
3) EAR: Estimated Average Requirements

4) Significantly different between two groups by paired t-test (+: p<0.05, **: p<0.01)



52 / Q¥ 55 AV} = A% AAeA

o AFHE 1, wS A Fol|x 2 (58.9%) 7} H]

ERI B, (55.0%) = A 50% o’do] H-E e v

RS AFEIITE T ] A9 ws d P e vw

AF s At vlEo] 8.2%04 1S ¥ 2.9% = ola)
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Table 3. %Rl and %Al of nutrient intake

o

3ok AR (NAR) <} H# A8 (MAR)
7} ook AFHES AAAEH | st

= H ]Ei Q'E]'ﬂ :ari
1o] ¥ A9t 12 058 Ju%h A4 (NAR)% Ta-
ble 5l AAIEISATE olUA] (p <0.05), 94 (p<0.01),

HIERT A (p<0.05), H]E}“] B, (p<0.05) ¢} 2 (p<0.05)

of ok AgulE wF A wTh % F Ko Fokd

Variable Baseline Final t-value
%RI” Protein 146.3 £ 52.6” 158.3 £ 57.1 -2.65"
Vitamin A 114.6 = 78.6 126.0 £+ 83.4 —-1.57
Vitamin C 100.7 = 68.0 111.7 £ 81.3 —1.63
Vitamin B1 100.0 £ 46.9 102.8 £ 45.8 -0.72
Vitamin B2 79.8 £ 38.1 85.2 £ 40.1 —-1.77
Niacin 106.1 = 48.1 104.2 £ 41.3 0.48
Calcium 69.2 = 31.7 75.6 £ 39.5 -2.17*
Phosphorus 139.0 £ 52.8 142.3 £ 48.9 —0.80
Iron 134.4 £ 90.9 140.6 £ 64.0 —1.00
%AIY Dietary fiber 27.0 £ 12.0 28.1 £ 11.3 —1.04
Sodium 334.1 = 1445 312.8 £ 127.4 1.76
Potassium 56.4 = 20.8 56.7 = 18.2 -0.17
1) Values are mean + SD
2) RI: Recommended Intake
3) Al: Adequate Intake
4) Significantly different between two groups by paired t-test (+: p <0.05, **: p < 0.01)
Table 4. The proportion of the subject taking less then EAR and more then EAR according to DRIs N (%)
Variable Baseline Final x?2
Energy Less then 75% of EER” 70 (33.5) 57 (27.3) NS
More then 75% of EER 139 (66.5) 152 (72.7)
Protein Less then EAR? 17 ( 8.2) 6 (29 5.624*
More then EAR 191 (91.8) 203 (97.1)
Vitamin A Less then EAR 67 (32.1) 53 (25.4) NS
More then EAR 142 (67.9) 156 (74.6)
Vitamin C Less then EAR 81 (38.8) 77 (36.8) NS
More then EAR 128 (61.2) 132 (63.2)
Vitamin B1 Less then EAR 83 (39.7) 72 (34.5) NS
More then EAR 126 (60.3) 137 (65.5)
Vitamin B2 Less then EAR 133 (63.6) 115 (55.0) NS
More then EAR 76 (36.4) 94 (45.0)
Niacin Less then EAR 60 (28.7) 52 (24.9) NS
More then EAR 149 (71.3) 157 (75.1)
Calcium Less then EAR 138 (66.3) 123 (58.9) NS
More then EAR 70 (33.7) 86 (41.1)
Phosphorus Less then EAR 22 (10.5) 14 ( 6.7) NS
More then EAR 187 (89.5) 195 (93.3)
Iron Less then EAR 33 (15.9) 26 (12.4) NS
More then EAR 175 (84.1) 183 (87.6)

1) EER: Estimated Energy Requirements
2) EAR: Estimated Average Requirements

3) Significantly different between two groups by x >test (x: p < 0.05)
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7o AA AT A EAE] 1 A AT 59.8 keo
om, W F 589 kgl FosH Hasidltt (p <
0.00D). A7+3 & T <HF2 75 1 38.9 kgollA w
5 § 38.6 kgo® o Aasilon (p<0.01), Al
e i’_% % 18.6 kgl 17.8 kgo =2 2F 1.1 kgol

oA HaHa (p<0.001), AXALEE w5 A 30.5%
AN W& F 29.7%= A AT (p < 0.001).
HHEE 0 120.4%004 15 $ 119.7%% 1Hast
Aot 5994 Aol= g, AAHAG (BMI, kg/m?)+=

TS A 24704 WS F 2448 S98HA 2261k (p <
0.001).

ZARVIARES] S A3 & PAAgE-e] W3l Table
8o eI & ZelAHE2 w5 [ 188.2 mg/
dLelA 187.0 mg/dLE el Sopg om XX 128 4

mg/dLolA] 117.2 mg/dLE -§2olsHA] wolxith (p <0.05).
LDL-ZGAE2% 7% A 116.0 mg/dLed 25 3 107.0
mg/dLE §o5HA Z4skom (p <0.001), HDL-Z3)

Table 5. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR)

Variable Baseline Final t-value
NAR Energy 0.82 + 0.17" 0.84 + 0.16 -2.16™
protein 0.96 + 0.10 0.98 + 0.06 —2.78**
Vitamin A 0.79 = 0.28 0.83 = 0.23 —2.18"
Vitamin C 0.78 = 0.24 0.80 = 0.23 —1.05
Vitamin B: 0.83 £ 0.19 0.86 = 0.17 —-1.55
Vitamin B: 0.72 £ 0.23 0.76 = 0.22 —2.05"
Niacin 0.86 = 0.18 0.88 + 0.16 —0.94
Calcium 0.65 = 0.24 0.69 *+ 0.22 —2.05*
Phosphorus 0.96 = 0.11 0.98 = 0.07 —1.93
Iron 0.93 £ 0.14 0.94 = 0.12 —0.95
MAR 0.83 £ 0.14 0.86 = 0.12 —2.41%
1) Values are mean + SD
2) Significantly different between two groups by paired t-test (x: p < 0.05, **: p <0.01)
Table 6. Index of nutritional quality (INQ) of subjects
Variable Baseline Final t-value
Protein 1.66 + 0.32" 1.74 = 0.33 —2.74"%
Vitamin A 1.35 £ 0.93 1.40 £ 0.84 —0.68
Vitamin C 1.15 £ 0.62 1.25 £ 0.81 —1.53
Vitamin B: 1.13 £ 0.35 1.14 + 0.56 —0.33
Vitamin B 0.90 = 0.32 0.93 = 0.30 —0.99
Niacin 1.19 £ 0.31 1.15 £ 0.30 1.55
Calcium 0.80 £ 0.31 0.84 £ 0.31 —1.54
Phosphorus 158 £ 0.31 1.58 £ 0.32 0.21
Iron 153 £ 0.77 1.54 £ 0.50 —-0.20

1) Values are mean + SD

2) Significantly different between two groups by paired t-test (+*: p < 0.01)
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AHES WS AR Fof 46.6 mg/dLelA 56.7 mg/dL
2 oA HolRa (p<0.001), & Ay ws A 7.1
goll T 3 7.2 g0 F3HA okt (p<0.01). &
Folo] 4 w5 A 4.5 golA] 15 Folli= 4.6 g0 = it
S7FE D, I3 w5 A 105.1 me/dLelld w5 $107.4
mg/dLE tha Fohglom FEaERAE s A3 &
7}7} 12.8 g/dL9} 13.0 g/dLE W5 5 oF7F Z7}E 9o
U 25 f9AR= 1l U5 T-scoret 25 A —0.5

Table 7. Changes of anthropometric index and body composition

oA TE F 04 vh Z7h SO el ekt

s T8 F w7 A

Fokw S F5 5 W 7F A= Table 99 et
Atk A AR Ho= A5 H5 (p<0.001), 9
A4 A4 (p<0.01) 2 FFA H4 (p<0.001) 9 &F
o] Az} 2

AZ, AZEAS (p <0.001) = &2 Aa3A
2|

.
2 Hgith A& A5 9 A5 (<0.0D 2 7

Variable Baseline Final t-value
Weight (kg) 59.8 + 8.1" 58.9 + 8.0 9.92™**?
Height (cm) 155.8 = 4.4 1558 £ 44 0.51
Soft lean mass (kg) 389+ 36 38.6 = 3.7 3.21**
Body fat mass (kg) 186 = 4.6 178+ 4.6 7.83
Percent body fat (%) 305+ 4.8 29.7+ 48 5.74%**
Obesity degree (%) 120.4 = 13.6 119.7 = 13.3 1.50
BMI (kg/m°)® 247+ 2.7 244+ 27 5.31%*
1) Values are mean + SD
2) Significantly different between two groups by paired t-test (+: p < 0.01, *#+: p <0.001)

3) BMI: Body Mass Index
Table 8. Changes of blood composition and bone mineral density

Variable Baseline Final t-value
Cholesterol (mg/dL) 188.2 + 39.2" 187.0 = 35.2 0.54
TG (mg/dD)? 128.4 + 81.3 117.2 + 64.7 2.04*
HDL-C (mg/dL)? 46.6 + 19.6 56.7 + 13.7 —5.87"**
LDL-C (mg/dL)®” 116.0 + 38.1 107.0 + 29.7 3.85™*
Total Protein (g) 71+ 06 72+ 07 —2.74*
Albumin (g) 45+ 0.3 46 = 2.8 -0.73
Boold Suger (mg/dL) 105.1 = 27.0 107.4 = 26.3 —1.40
Hemoglobin (g/dL) 128+ 16 13.0+ 15 -1.77
T-score” -05+ 11 -04 £ 20 -1.35
1) Values are mean + SD
2) TG: Triglyceride
3) HDL-C: High density lipoprotein-cholesterol
4) Significantly different between two groups by paired t-test (+: p < 0.05, **: p < 0.01, ***: p < 0.001)
5) LDL-C: Low denisity lipoprotein-cholesterol
6) T-score: Bone mineral density
Table 9. Correlation coefficient among variables after the nutrition education and exercise intervention

Variable Regularity of Food habits Eating behavior Nutritional Bglanced %EER" BMI?

meal score score score knowledge score  diet score

Regularity of meal score 1.00
Food habits score 0.44™* 1.00
Eating behavior score —0.01 —0.07 1.00
Nutritional knowledge score 0.19** 0.19** 0.23"** 1.00
Balanced diet score 0.31°* 0.19™* -0.03 0.25** 1.00
%EER -0.01 —0.09 —0.03 0.07 0.10 1.00
BMI —-0.24™* -0.07 -0.10 -0.23"* -0.11 -0.06 1.00

1) EER: Estimated Energy Requirements
2) BMI: Body Mass Index
3) ##: p < 0.0, #*+* p <0.001
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