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ABSTRACT

The incidence of chronic disease is continuously increasing in Korea. Especially, office workers have higher risk of
chronic disease because of their dietary habit and lifestyle. The study aimed to investigate the effect of tailored nutrition
counseling on improving chronic disease risk factors. Ninety-nine male workers (age 46.9 = 7.0 yrs) volunteered for
12 weeks of nutrition program containing dietary intake and physical activity adjustment. Five individualized programs
were performed with the main theme of weight loss (WL, n = 16), blood pressure lowering (BL, n = 34), nor-
malizing blood glucose (GL, n = 21), lipid lowering (LL, n = 13) and reducing MS risk factors (ML, n = 15). An-
thropometric data, blood-pressure, self-reported questionnaire, blood profiles were measured before and after 12weeks
of nutrition education. The education program included 5 times of 1 : 1 interview. Compared to 0 week, anthropometric
data (weight, BMI, fat, visceral fat, waist, SBP, DBP) were significantly decreased after 12 weeks (p < 0.001). Fasting
blood glucose and total cholesterol were decreased (p < 0.05). The primary outcomes with individually tailored pro-
grams showed to be more effective than one general nutrition program. (Korean J Nutr 2010; 43(3): 246~259)

KEY WORDS : workplace intervention, tailored intervention, nutrition education, chronic disease.
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Fig. 1. Recruitment for nutrition education.
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5 752+ 46 kg2 5942 AAE HAY (p<0.05).

AFol FoAQl s Bedel wkeh BMI, AXae] 4
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254 + 3.7%°14 25.3 £3.3% (p < 0.01)=E 27l
o2 B g9t 49 SBP+= 130.5 + 10.8 mmHg
o4 123.06 £ 10.0 mmHg #2431 45 B3t (b
<0.01). DBP2] 7% 78.4 + 5.1 mmHgelA 77.0 + 9.3
mmHgl E A4S B oL} FoHo]x|= ekttt

Yol =x]0] B4 A} FBS7} 95.2 + 16.1 mg/dLeIA]
83.3 = 11.8 mg/dLE /22l 7AE B3len (p <
0.05) 71 Yol ¥ $2E52 #9421 zjolE YeRYA]
ket

o dAke] kA A3 wiskAsis Table 49) Atk A+
A odAke] 19 Bt diF 3= 2,254.9 + 499.9 keal/
dayol™ A4 % 1,7225 + 471.2 kcal/day & #2124 ¢1
A4 BT (p<0.01D). '8kE H3E T4 293.3
+ 82.9 gollA] 2284 + 52.3 g0 & FZQl UAas B
th (p <0.01). Aol B9 253 Age] 37 7hast
Qo 254 +12.7 g 165 + 7.3 g7 F27¢1 ¥
3= B3t (p <0.05). AojAf4e] 49241 £70¢g
oA 205 + 4.9 go = FJ2Q1 A (p<0.05)E B3
o o 5718 T Z2Eo] 3,394.0 £ 1,007.6 mgellA
2,749.3 + 766.6 mglE 204 AaE BT (p <
0.05). ul=F F714 F HE, ofd2 17.4 = 4.3 mgellA
135+ 40 mg, 12.4 £ 5.2 mgolA 84 + 2.4 mg®
°]A4el A= BTk (p < 0.01). BIEF Fojl A HlEMIE

Table 3. Anthropometric and blood measurements of the subjects participated in weight loss program at 0 wk and 12 wk

Weight loss program participants

(h=16)
Baseline After nutrition education
Weight (kg) 759 = 45" 752 + 46"
BMI” (kg/m?) 263 + 1.6 261 + 1.6
. Fat percent (%) 254 + 37 253 + 33"

Anthropometric data

Muscle (kg) 522 £ 4.0 526 =+ 38

Waist (cm) 87.1 £ 32 860 + 33

WHR? 090 + 0.03 090 + 0.02

SBPY (mmHg) 130.5 = 10.8 123.06 + 10.0**
Blood pressure data S

DBP? (mmHg) 78.4 = 5.1 77.00 = 9.3

FBS” (mg/dL) 952 = 16.1 8331 = 11.8*

1G” (mg/dL) 149.9 + 87.1 155.68 + 92.7

HDL® (mg/dL) 46.1 + 10.4 43.40 + 8.4
Blood parameter o

T-CHO” (mg/dL) 199.0 + 33.7 192.63 + 27.0

LDL" (mg/dL) 118.8 + 282 120.94 + 268

HbAlc (mg/dL) 55+ 0.4 533 = 1.0

=2 Significantly different between at Owk and 12wk, *: p<0.05, **: p<0.01 by paired t-test

1) Values are mean =+ SD, 2) BMI: Body mass index, 3) WHR: Waist/Hip ratio, 4) SBP: Systolic blood pressure

5) DBP: Diastolic blood pressure, 6) FBS: Fasting blood sugar, 7) TG: Triglyceride, 8) HDL: High density lipoprotein-cholesterol
9) T-CHO: Total cholesterol, 10) LDL: Low denisity lipoprotein-cholesterol



Table 4. Average daily intake of nutrients at 0 wk and 12 wk in
weight loss program

Intake
Nutrients (n=16
Baseline After nuhtiﬂon
education
Calorie (kcal) 2,254.9 + 4990 1,722.5 = 471.2**
Carbohydrate (g) 293.3 + 82.9 228.4 + 523"
Protein (g) 102.2 + 40.9 80.7 + 29.7
Plant 41.0 = 107 350 + 6.6
Animal 61.2 = 42.6 45.6 + 29.0
Fat (@) 63.4 + 30.5 52.7 + 33.8
Plant 254 + 127 165 + 7.3
Animal 379 + 31.6 362 + 33.4
CHO : Prot : Fat (%) 57 :18:25 55:18:27
Fiber (g) 241 + 7.0 20.5 + 4.9*
Cholesterol (mg) 403.5 + 205.8 335.5 + 266.2
Ca (mg) 598.0 + 227.2 639.2 = 340.4
P (mg) 1,329.8 =+ 449.6 1,120.2 + 4420
Fe (mg) 17.4 + 43 13.5 + 40*
Na (mg) 5597.1 + 18108 5,117.5 + 2108.2
K (mg) 3,394.0 + 1007.6 2,749.3 + 766.6"
Zn (mg) 124 + 52 8.4 + 2.4
Vitamin A (xgR.E) 1,021.7 =+ 5482 901.8 + 581.1
Vitamin B, (mg) 151 + 0.78 1.24 + 0.67
Vitamin B, (mg) 1.41 = 0.54 1.20 + 0.55
Vitamin Bs (mg) 2.89 = 091 2.45 + 0.71
Vitamin C (mg) 1240 + 57.0 952 + 37.7
Vitamin E (mg) 17.7 + 6.4 13.0 = 6.3"
Niacin (mg) 247 + 145 172 + 67
Folate (1g) 403.5 + 205.8 335.5 + 266.2

«: Significantly different between at 0 wk and 12 wk, *: p <0.05,
xx: 0<0.01 by paired t-test

= 7.7 £ 6.4 mgelA 13.0 £ 6.3 mgl
oAl 7HAhE AT (p<0.05).

At Agse] Wstks gidAke] 25 AT
109.3 + 131.6 min/weekelA] A7 ¥ 236.1 + 319.2
min/week® §-2]F o8 Z7}sl whdel (p < 0.05, data
not shown) A3 dFH=] -9 2.3 £ 1.9 cup/day°lA
1.3 £1.1 cup/day® A2 71433t (p < 0.05,

data not shown).

A BN
‘IQF 2~

Hehzka (BL) o8 Aeizle] okws a3}

BL tdx}e] AlAAIZ A¥= Table 590 AAEH A
F& FA) A 71.8 + 6.4 kgollH] FA = 714 + 6.5 kg
OF AT BRIAT FolHolX| = et AR, 32

=4, WHRe] 22.8 + 4.5%°14 21.7 = 4.5% (p<0.001),
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84.3 + 5.3 cmollA 824 + 4.4 cm (p<0.001), 0.88 +
0.04°14 0.87 = 0.03 (p < 0.05) 2= FZ Ars
B3k

dste] 739 SBP, DBP 717t 138.4 + 18.4 mmHgelA]
130.1 £ 9.6 mmHg, 87.4 + 9.2 mmHg°ll4 82.8 £ 8.6
mmHg=Z F22 75 Bt (p<0.01).

ol =x] 0] B4 Avk= T-CHOIA 189.9 + 37.4 mg/
dLold 184.9 + 414 mg/dLE F4Q 4SS HIo
M (p <0.01) I ol o FXE2 Fo]Z4Q1 AolE
ERA] kT

BL thdA1e] 9UdA A5 Wstd 3= Table 63 2t
AT A dARe] 1Y B D AF= 2166.7 £ 657.3
kcal/daye|™ A § 1774.8 = 535.6 kcal/day= 2]
Aol 45 Btk (p < 0.01). vulay ke f-o4
A FaE Hled BT FEA ARV Aaslor
717} 58.5 + 36.6 gollA] 36.9 + 22.9 g0 7 42.8 + 30.4
golld 21.2 = 16.3 g0 2 Fo4< HstE B3t (p <
0.01). ZHU~HE2 A3 T3+ 417.5 £ 228.3 mgellA
318.6 £ 221.8 mg o= F2]AQl TAE HIlH (p<0.05).
g 714 5 Qlo] f2o4Ql Aolg Helon 1,233.5
+ 428.8 mgellA 1,028.2 + 274.0 mgl & ZAFTh (p
<0.0D). "&g #7144 F ofd2 11.1 = 4.5 mgelA] 9.0
+ 2.8 mgE F2Q A HATE (p < 0.01). BIEM]
o4 A, By, By, Bs, ool Fo] MskE Bl vjEkl
A°] 7% 1,018.8 + 482.4 pgRE°IA 1,332.8 + 726.7
peRESZ §oA9 Z712 Rt} (p < 0.05). 1 919
HJE] B, B,, Bs, HUolobrle] 9= 1.53 £ 0.67 mgell
A 1.04 + 0.31 mgO® 258 + 1.06 mgelA 2.10 +
0.73 mgo® 245 + 13.3 mgellA 16.0 = 6.7 mgl &
F-94el ZAE BT (p<0.05).

k] Aeksa Wake A A iRk S AR
& 46.6 £ 69.3 mL/day°lA 93.8 = 81.1 mL/day®
o)A ow FrtetRon Av HHEe] A9 1.5 = 1.3 cup/
day°lX 0.9 + 0.9 cup/dayE G212 02 7F43190th (data

now shown).

i (GL) 28 AYzte] Jekas g3

GL dpdate] 2lAA1S A2 Table 76l AASISITE O
AL AFe FA A 744 £ 16.6 kgollx] FA] = 73.3
+ 155 kgZ F94Q 7H4E BT (p < 0.05). #F0)
aaaA BMI, AR slg=alzt 212 25.3 + 5.1
kg/m’ellA 25.0 + 4.7 kg/m*Z (p<0.05), 23.6 + 5.9%
oA 225 +5.7% (p<0.01), 87.2 + 11.7 cmelA 85.7



Table 5. Anthropometric and blood measurements of the subjects participated in blood pressure lowering program at 0 wk and 12 wk

Blood pressure lowering program participants

(n= 234
Baseline After nutrition education
Weight (kg) 718 =+ 64" 714 + 65
BMI” (kg/m? 245 + 23 243 + 23
Fat t (% 228 + 45 217 + 45
Anthropometric data af percent (%)
Muscle (kg) 51,1 + 40 519 =+ 45
Waist (cm) 843 + 53 824 + 4.4
WHR® 0.88 + 0.04 087 + 0.03"
SBPY (mmHg) 1384 + 184 1301 + 9.6*
Blood pressure data 5 .
DBP® (mmHg) 874 + 92 828 + 86
FBS® (mg/dL) 934 + 9.0 863 = 109
1G” (mg/dL) 1387 =+ 556 126.4 + 649
HDLY (mg/dL) 482 =+ 118 490 + 11.4
Blood parameter 9 .
T-CHO” (mg/dL) 1989 + 374 1849 + 414
DL (mg/dL) 109.4 + 299 105.4 + 28.1
HbAlc (mg/dL) 53 + 03 51 + 10

=2 Significantly different between at 0 wk and 12 wk, *: p<0.05, *x: p<0.01, **x: p<0.001 by paired t-test

1) Values are mean = SD, 2) BMI: Body mass index, 3) WHR: Waist/Hip ratio, 4) SBP: Systolic blood pressure

5) DBP: Diastolic blood pressure, 6) FBS: Fasting blood sugar, 7) TG: Triglyceride, 8) HDL: High density lipoprotein-cholesterol
9) T-CHO: Total cholesterol, 10) LDL: Low density lipoprotein-cholesterol

Table 6. Average daily intake of nutrients at 0 wk and 12 wk in
blood pressure lowering program

Intake
Nutrients n=234 _
Baseline After nUTr_mon
education
Callorie (kcal) 2166.7 = 657.3 1774.8 = 535.6**
Carbohydrate (g) 2477 £ 67.7 233.6 + 50.3
Protein (@) 947 + 378 73.3 £ 24.5%
Plant 362 £ 113 36.4 £ 8.2
Animal 58.5 £ 36.6 36.9 = 22.9%*
Fat (g) 64.7 = 31.3 39.6 = 18.6%**
Plant 21.9 £ 133 18.4 £ 9.1
Animal 428 + 30.4 212 £ 16.3*
CHO : Prot : Fat (%) 52:19:29 59 :19:22
Fiber (9) 229 + 6.6 21.6 + 5.6
Cholesterol (mg) 417.5 £ 228.3 318.6 £ 221.8*
Ca (mg) 602.7 + 254.1 563.6 + 194.0
P (mg) 1233.5 = 428.8 1028.2 + 274.0**
Fe (mg) 15.9 £ 4.9 154 + 48
Na (mg) 5004.4 = 1484.3 4658.7 £ 1241.6
K (mg) 3190.5 = 940.6 3091.9 = 879.8
In (mg) 11.1 & 45 9.0 + 2.8
Vitamin A (zgR.E) 1018.8 = 482.4 1332.8 = 726.7*
Vitamin B; (mg) 1.53 + 0.67 1.04 + 0.31***
Vitamin B, (mg) 1.40 £ 0.49 1.14 + 0.35*
Vitamin Bs (Mmg) 2.58 + 1.06 2.10 + 0.73*
Vitamin C (mg) 151.3 = 114.3 129.1 = 66.7
Vitamin E (mg) 145 £ 8.4 152 £ 7.4
Niacin (mg) 245 + 133 16.0 £ 6.7*
Folate (1g) 3129 £ 1145 336.1 = 123.1

=! Significantly different between at 0 wk and 12 wk, *: p <0.05,
xx: 0<0.01, *xx: p<0.001 by paired t-test

+9.6 cm (p<0.05) & Fo)A 7S Bl

gete] ¢ SBPolA 138.3 + 17.6 mmHgellA 124.5
+ 14.7 mmHg® #2942 745 H¥3 (p < 0.001)
DBP¢] 739 81.1 + 7.8 mmHgelA 78.7 + 9.4 mmHg
O Frasigl ot ol Aol A= Aotk

Yol =29 B4 Ay FBSo|lA 107.2 + 15.4 mg/
dLellA 97.0 + 20.2 mg/dLE 2]Z< A4S (p<0.05)
Rolu] A =274 sty T-CHOS 4% 214.0 +
28.2 mg/dLolA] 205.8 + 25.7 mg/dL (p<0.05), &
OJAQl g BItE TG, LDLO| 79 &% 1HAsigiAl
T FoARl AtolE vERA] dstor 1 2le) SAwE
T 194 Ao)|He BolRl gkt

GLUPIARE] ka3 Wskd¥= Table 87} 2t} <A
T A O] 1Y et 9 HAE 2,257.4 £ 971.6
kcal/dayol™ <A & 1,807.1 + 490.6 kcal/day = +
oAl FAE BT (p < 0.05). WAy} ke FE
Ao F249 s vod=d 242 60.7 £ 30.3 goll
A 37.6 +23.0 gOF 44.6 + 24.7 gollA] 27.4 + 206 g
o7 oAl WiglkE WAtk (p <0.05). Aoldfi4e A
% sl 24.3 + 7.8 gollA 18.7 = 7.2 gO & oAl 7+

= Btk (p<0.05). WF §714 T 9, YEF, 4F

m FolAQl 2pol= Helon 1,205.7 + 352.3 mgelA]
991.6 + 252.3 mgo® 5,410.4 + 1,554.8 mgolA
4,222.8 + 1,141.0 mgl.& 3,362.4 + 1,086.2 mgollA]
2,814.6 + 805.8 mgl& AT} (p<0.05). v 7]

4
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Table 7. Anthropometric and blood measurements of the subjects participated in Blood glucose lowering program at 0 wk and 12 wk

Blood glucose lowering program participants

(n=21)
Baseline After nutrition education
Weight (kg) 744 + 166" 733 £ 155°
BMI” (kg/m?) 253 + 5] 250 + 47"
Fat t (% 236 + 59 25 + 577
Anthropometric data af percent (%)
Muscle (kg) 51.8 = 7.9 519 + 7.4
Waist (cm) 872 =+ 11.7 857 =+ 9.6*
WHR® 090 + 0.04 0.89 = 0.04
SBPY (mmHg) 1383 + 17.6 1245 + 147"
Blood pressure data 5
DBP® (mmHg) 81.1 = 7.8 787 + 94
FBS® (mg/dL) 1072 + 154 970 + 202°
1G” (mg/dL) 180.2 =+ 84.4 1758 + 108.6
HDLY (mg/dL) 438 =+ 10.1 442 + 77
Blood parameter 5 *
T-CHO” (mg/dL) 2140 + 282 2058 + 257
LDL™ (mg/dL) 129.9 =+ 30.8 1273 + 30.8
HbAlc (mg/dL) 59 + 08 60 + 08

=2 Significantly different between at 0 wk and 12 wk, *: p<0.05, *x: p<0.01, **x: p<0.001 by paired t-test

1) Values are mean =+ SD, 2) BMI: Body mass index, 3) WHR: Waist/Hip ratio, 4) SBP: Systolic blood pressure

5) DBP: Diastolic blood pressure, 6) FBS: Fasting blood sugar, 7) TG: Triglyceride, 8) HDL: High density lipoprotein-cholesterol
9) T-CHO: Total cholesterol, 10) LDL: Low density lipoprotein-cholesterol

Table 8. Average daily intake of nutrients at 0 wk and 12 wk in
Blood glucose lowering program

Intake
Nutrients n=21
. After nutrition
Baseline .
education
Calorie (kcal) 2,257.4 = 971.6  1,807.1 £ 490.6*
Carbohydrate (g) 256.7 £ 84.8 2322 = 494
Protein (g) 98.4 = 31.3 90.6 = 105.3
Plant 37.6 £ 123 53.0 = 93.9
Animal 60.7 = 30.3 37.6 £ 23.0**
Fat (@) 660 = 31.5 47 4 + 28.5*
Plant 21.4 £ 133 19.9 £ 13.8
Animal 44.6 £ 247 27.4 = 20.6*
CHO : Prot : Fat (%) 52:19:29 54:21:25
Fiber (g) 243 £ 7.8 18.7 = 7.2*
Cholesterol (mg) 336.9 + 173.3 304.7 + 186.4
Ca (mg) 559.1 £ 173.9 524.1 £ 266.4
P (mg@) 1,205.7 + 352.3 991.6 + 252.3**
Fe (mg) 16.1 = 4.6 13.9 = 2.9*
Na (mg) 5,410.4 £ 1554.8 4,222.8 = 1141.0*
K (mg@) 3,362.4 + 1086.2 2,814.6 + 805.8*
In (mg) 10.8 = 3.2 8.9 = 3.1*
Vitamin A (xgR.E) 1,056.2 = 488.4 11,1240 = 547.1
Vitamin B; (mg) 1.68 + 0.85 1.14 £ 0.46*
Vitamin B2 (mg) 1.41 = 0.48 1.20 = 0.44
Vitamin Bs (mg) 2.65 = 0.60 220 + 0.61**
Vitamin C (mg) 133.2 £ 56.0 103.1 £ 47.6
Vitamin E (mg) 13.7 = 7.0 124 = 7.2
Niacin(mg) 26.0 = 10.7 15.7 £ 6.1%**
Folate (1g) 313.8 £ 130.0 309.5 £ 130.1

« Significantly different between at 0 wk and 12 wk,
xx0 p<0.01, #+x: p<0.001 by paired t-test

x: p<0.05,

A 2= FEY o}dL 16.1 + 4.6 mgollA 13.9 £ 29 mg
°% 10.8 + 3.2 mgellA] 8.9 + 3.1 mgE FH FhAa
= B3tk (p <0.05). HER FellA B, B;, Holotal &
o] ZHAE B 212 1.68 + 0.85 mgollA] 1.14 + 0.46
mgl® 2.65 + 0.60 mgellA 2.20 + 0.61 mgl.Z 26.0
+ 10.7 mgelA 15.7 £ 6.1 mgl& 4 ArE B
S (p<0.05).

o dte] /‘g%}éﬁrﬂ HslE Aurd AT d dibdRie
7 AFFS 46.6 £ 69.3 mL/day°llA 93.8 + 81.1
mL/day = v-JX—*,EE Z7Fsk 3L (p < 0.01, data not
shown) 73] A7 749 2.3 £ 1.4 cup/day°lld 1.7
+ 1.1 cup/dayZ FoF oz 7438t (p < 0.05, data
not shown). %552 ¢ 97.0 £ 93.9 min/week*A]
149.5 = 110.2 min/weekZ f-2A o2 S/ (p <
0.05, data not shown) YEF A58 3,667.6 +£1,280.7
megolA 2,639.6 + 1,153.9 mgo.z §2l3k] st
(p<0.05, data not shown).

A 7+ (LL) 2§ Ad9zte] o Fas a3

LL tiidzte] 2AAS A5 Table 99l AT
AA AS éﬂr o)Al Wgks 1ol A= gldvh
ko] 79 SBPellA 137.1 + 12.2 mmHgelA 126.7
+7.4 mmHgi fro)Ael S BHla (p<0.05), DBP
°] % 81.6 + 10.8 mmHgelA 75.2 + 9.2 mmHg O =
ZhasF o §-0)F o)X= okoF

Qo A1) 4 Ak ZAe wE HolEe £
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Table 9. Anthropometric and blood measurements of the subjects participated blood lipid lowering program at 0 wk and 12 wk

Blood lipid lowering program participants

(h=13)
Baseline After nutrition education
Weight (kg) 695 + 80" 692 + 77
BMI? (kg/m?) 248 + 23 246 + 22
Anthropometric data Fat percent (%) 235 £ 4.1 229 + 39
Muscle (kg) 489 =+ 3.4 491 + 38
Waist (cm) 829 + 6.4 820 =+ 5.1
WHR? 0.88 + 0.04 0.88 + 0.02
Blood pressure dafa SBP‘;(mg/dL) 137.1 + 122 1267 + 74"
DBP® (mg/dL) 81.6 =+ 108 752 = 9.2
FBS® (mg/dL) 923 + 11.8 862 + 11.1
1G” (mg/dL) 1950 = 60.8 200.2 + 94.0
HDL® (mg/dL) 388 + 82 411 =+ 107
Blood parameter 9
T-CHO” (mg/dL) 2239 + 317 217.6 + 30.9
LDL' (mg/dL) 1437 =+ 254 1413 + 270
HbAlc (mg/dL) 55 + 0.4 55 = 02

«: Significantly different between at 0 wk and 12 wk, *: p<0.05 by paired t-test

1) Values are mean =+ SD, 2) BMI: Body mass index, 3) WHR: Waist/Hip ratio, 4) SBP: Systolic blood pressure

5) DBP: Diastolic blood pressure, é) FBS: Fasting blood sugar, 7) TG: Triglyceride, 8) HDL: High density lipoprotein-cholesterol
9) T-CHO: Total cholesterol, 10) LDL: Low density lipoprotein-cholesterol

Table 10. Average daily intake of nutrients at 0 wk and 12 wk in
blood lipid lowering program

Intake
Nutrients n=13
Baseline After nutrjﬁon
education
Calorie (kcal) 2,122.9 £ 9650 1,640.2 = 397.3
Carbohydrate (g) 244.5 + 67.7 228.1 £ 51.4
Protein (@) 88.5 + 350 78.2 + 30.9
Plant 35.6 + 12.2 357 £ 11.6
Animal 528 + 38.4 425 £ 31.9
Fat (g) 63.4 + 34.1 44.6 £ 26.9
Plant 21.7 + 13.4 19.7 £ 7.2
Animal 41.7 + 34.5 249 + 27.6
CHO : Prot : Fat (%) 52:18:30 56:20:24
Fiber (g) 214 + 7.4 192 + 6.7
Cholesterol (mg) 410.7 £ 176.0 303.2 + 184.7
Ca (mg) 644.6 + 375.8 653.9 + 397.9
P (mg) 1,171.5 = 389.1  1,110.6 £ 4222
Fe (mg) 150 + 3.8 140 + 4.7
Na (mg) 4,358.3 £ 1787.9 4,674.7 = 19404
K (mg) 3,017.6 £ 1005.6 2849.2 + 856.7
In (mg) 1.1 £ 37 9.5 + 3.5
Vitamin A (#gR.E) 1,025.4 + 487.4 1,260.2 = 1054.5
Vitamin B: (mg) 1.30 £ 0.72 1.16 + 0.51
Vitamin B, (mg) 1.39 + 0.47 1.18 + 0.52
Vitamin Bs (mg) 220 + 0.49 2.17 £ 0.66
Vitamin C (mg) 158.3 + 77.8 99.1 £ 40.6*
Vitamin E (mg) 13.1 + 6.4 11.4 + 46
Niacin (mg) 21.4 £ 12,6 18.7 £ 120
Folate (xg) 267.6 £ 115.1 288.7 £ 149.5

«: Significantly different between at 0 wk and 12 wk, *: p<0.05
by two-related-sample test

ZQ1 Wgh= YER A itk

LLUIgAE] ook A5 wiskbdyl= Table 103} )
IAEE] A ol wskE Hel Y nlERl Cot
ISl 158.3 = 77.8 mgollA] 99.1 + 40.6 mglE 9
Aol A= BT (p<0.05).

odake] AgET HilZ2e A A F % A
A, A9 AHE, dEF AFHANE B =
W37} §191t) (data now shown).

A 29 i (ML) 28 Ao o s

ax

ML tldake] 2AA1S A2E Table 11 AAIBHATE
e A A4 A 76.4 + 6.7 kgollA A4 ¥ 75.1
+ 6.9 kg2 ooz 7143 (p<0.05). A5 7+
22 Q18] BMI, AAW=, WHRe] 748k 2+t 26.0
+ 2.2 kg/m’ll4 25.5 + 2.2 kg/m? (p <0.05), 26.9 +
3.2%°1 25.5 £ 3.7% (p < 0.01), 0.90 £ 0.05°l14
0.89 £ 0.05 (p<0.01) & 243 A4S B},

el 749 SBPeA 91291 s Bela e
141.9 + 12.5 mmHgolA 129.0 + 13.4 mmHg® 74
3tk (p < 0.001). DBPS] 79 86.1 + 12.9 mmHgel
A 81.5 £ 12.9 mmHg®E AAFX7MA] ZHAastai ot &
o] o)A = krh

ol =x)9] 4] A¥l= FBSeM 113.3 £ 39.7 mg/dL
4 90.5 £ 27.9 mg/dLE F2J#Ql A4S (p <0.00D)
Holw 4 A7 sk T-CHO®| 4 210.9 £

iy
i
o
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Table 11. Anthropometric and blood measurements of the subjects participated Metabolic syndrome risk lowering program at 0 wk

and 12 wk
MS risk lowering program participants
(n=15)
Baseline After nutrition education
Weight (kg) 764 + 67" 751 + 69*
BMI” (kg/m?) 260 £ 22 255 + 22°
Anthropometric data Fat percent (%) 269 + 32 255 + 37
Muscle (kg) 513 = 38 515 = 3.6
Waist (cm) 890 + 4.0 874 += 70
WHR® 090 + 0.05 0.89 + 0.05™
Blood pressure data SBP (mg/dL) 1419 + 125 129.0 + 13.4™*
DBP? (mg/dL) 86.1 £ 129 81.5 + 129
FBS® (mg/dL) 1133 + 397 90.5 + 27.9"**
7 (mg/dL) 197.9 =+ 113.] 1908 =+ 93.4
Blood parameter HDL®Y (;ng/dL) 24 + 75 362 + 6.3::
T-CHO” (mg/dL) 2109 + 353 1939 + 33.6
LDL" (mg/dL) 1332 + 287 116.6 + 343"
HbAlc (mg/dL) 57 + 08 58 + 07

=: Significantly different between at 0 wk and 12 wk, = p<0.05, **: p<0.01,

wokl  <0.001 by two-related-sample test

1) Values are mean =+ SD, 2) BMI: Body mass index, 3) WHR: Waist/Hip ratio, 4) SBP: Systolic blood pressure
5) DBP : Diastolic blood pressure, 6) FBS: Fasting blood sugar, 7) TG: Triglyceride, 8) HDL: High density lipoprotein-cholesterol
9) T-CHO: Total cholesterol, 10) LDL: Low density lipoprotein-cholesterol

Table 12. Average daily infake of nutrients at 0 wk and 12 wk in
Metabolic syndrome risk lowering program

Intake
Nutrients n=15
Baseline After nUTr_iTion
education
Calorie (kcal) 1,991.7 + 491.1 1,629.3 + 237.6"
Carbohydrate (g) 222.1 + 67.0 227.2 + 29.4
Protein (g) 102.3 + 399 70.8 + 13.7*
Plant 353 + 88 341 = 7.3
Animal 66.9 + 443 36.6 = 13.5%
Fat(g) 59.0 + 30.4 41.6 + 10.1
Plant 159 = 7.7 202 + 83
Animal 430 + 336 21.4 = 12.0°
CHO : Prot : Fat (%) 49 :22:29 58:18:24
Fiber (g) 225 + 6.5 20.5 = 6.5
Cholesterol (mg@) 354.1 + 187.7 306.3 + 126.3
Ca (mg) 577.7 + 337.9 550.5 &= 257.7
P (mg) 1,308.6 + 391.6  1,005.5 + 204.6"
Fe (mg) 162 + 47 13.0 + 2.9
Na (mg) 4,4533 + 11945 43430 + 10722
K (mg) 3,145.6 + 635.1 2,918.2 + 835.0
In (mg) 120 + 4.6 7.7 £ 1.4%
Vitamin A (zgR.E) 1,007.9 + 543.6 10257 *+ 6540
Vitamin B, (mg) 1.39 £ 0.80 1.20 + 0.42
Vitamin B, (mg) 1.34 + 0.45 1.03 + 0.26
Vitamin Bs (mg) 263 + 085 200 + 0.51%
Vitamin C (mg) 137.6 + 820 82.5 + 36.4*
Vitamin E (mg) 1.5 + 53 143 = 6.7
Niacin (mg) 285 + 157 14.6 + 41*
Folate (xg) 312.8 + 100.9 248.7 + 72.6

=! Significantly different between at 0 wk and 12 wk, *: p <0.05,
«x: 0<0.01 by two-related-sample test

35.3 mg/dLelA] 193.9 + 33.6 mg/dL (p<0.01) & <A
AATA R dEzkom fo4Q1 s ®Sith LDLY
73% 133.2 = 28.7 mg/dLolA 116.6 = 34.3 mg/dLo.

2819 229l W3S BTt (p<0.05). HDLE
35 42 4 + 7.5 mg/dLelA] 36.2 + 6.3 mg/dLO=E 2
Z%o 71/\_‘ ioﬂr/}

ML) g éjﬁ W34 3= Table 123} #th
AT A A 1Y +1,991.7 + 491.1
kcal/dayol™ S & 1,629.3 + 237.6 kcal/dayE 9]
Aol Z+45 BTt (p < 0.05). whlaa} 2 ke E2Al
A Fodel s Bed 47 66.9 £ 44.3 golA
36.6 = 13.5 g©& 43.0 + 33.6 golA] 21.4 + 12.0 g©
2 foA Waks Bt (p<0.05). o 714 T <
o] f97¢l xpo]E Hoew 1308.6 + 391.6 mgelAd
1005.5 + 204.6 mgo & 743t} (p<0.05). v F7]
A Z HET o}de 16.2 + 4.7 mgollA 13.0 £ 2.9 mg
07 120 + 4.6 mgollA 7.7 + 1.4 mg=E F9Fe ZAx
£ B3t (p<0.01). HEW] Fof|A B, B;, C, Yolo}al
So] a5 B9y 27 1.34 + 0.45 mgelAd 1.03 +
0.26 mgC.® 2.63 + 0.85 mgelld 2.00 + 0.51 mgl&
137.6 + 82 mgellA 825 + 36.4 mgO® 285 + 157
mgollA 14.6 £ 4.1 mg® 2 |24 ZHAE Bt (p<
0.05).

tPdAke] Adsdels & HelE Btk A A obdxt

9] &8 AH=ke 21.4 + 37.8 mL/day°lA] 78.6 + 89.3
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mL/dayZ 2802 F718i 1 (p<0.05, data not shown).
Sxeko] AL 117.9 + 136.5 min/weekolA] 222.9 +
133.5 min/week® Ao 2 Z7Ht} (p < 0.05, data
not shown). A3 AAFH%] 49 2.0 £ 1.4 cup/day°lA]
0.8 = 1.0 cup/day® F&F o= 7480 (p <0.05).
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