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The Effect of Nutrition Education on Visceral Fat Reduction and
Diet Quality in Postmenopausal Women

Back, Young Ah ‘- Kim, Ki Nam - Lee, Yo A - Chang, Namsoo®
Department of Nutritional Science and Food Management, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study investigated the effects of the nutrition education on body weight, visceral fat and diet quality in the post-
menopausal women. The subjects (n = 101) were randomly divided into two groups: Nutrition education + Exercise
(NEE) group (n = 51) and Exercise only (EO) group (n = 50). Nutrition education was consisted of counseling in
portion control, food selection for low carbohydrate, high fiber food items and for the improvement in micronutrient
intakes and diet quality. After 6 months, the reduction in the body weight and visceral fat area was significantly greater
in the NEE than in the EO group. The NEE subjects were further divided into two groups according to the amount of
visceral fat area reduction; high visceral fat area loss (HVL) group with a visceral fat area reduction 2.35% or greater
and low visceral fat area loss (LVL) group with a reduction less than 2.35%. In the HVL group, the reduction in body
weight, BMI, percent body fat, waist to hip ratio and visceral fat area was significantly greater than that in the LVL
group. We observed a significant increase in the serum HDL-cholesterol level and a decrease in systolic blood pressure,
fasting blood sucrose, total and LDL-cholesterol levels in the HVL group compared to the LVL group. The energy-
adjusted protein, fiber, calcium, vitamin B, vitamin C, vitamin E intakes were significantly increased in the HVL com-
pared to LVL group. The index of nutritional quality (INQ) and mean adequacy ratio (MAR) were also increased in
the HVL group compared to the LVL group. These results show that our nutrition education program was an effective
intervention measure for the reduction of body weight and visceral fat, blood pressure, glucose and lipid levels in the
blood and also for the improvement of nutrient intake and diet quality in postmenopausal women who are overweight.
(Korean J Nutr 2008; 41(7): 634~644)
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Table 1. General characteristics of the subjects

NEE” EO Significance”
(n=51) (n = 50)
Age (years), mean 55.6 +57° 56.5+53 NS®
Age distribution
40— 49 year 6(11.8)Y 6(1200 2*=0.295
50—-59 year 34 ( 66.7) 31 ( 62.0) df=2
60—69 year 11 (21.5 13 ( 26.0) p=0.863
Education
< 6yrs 10(19.6) 9(180) x’=2515
7=9 yrs 13 (255 19 ( 38.0 df=3
10—12 yrs 23 ( 45.1) 16 ( 32.0) p =0.473
> 13 yrs 5( 98 6120
Smoking
Non-smoker 51 (100.0) 50 (100.0)  x°= 1.334
Ex-smoker 0(C 000 0C 00 df=2
Smoker 0(C 00 0C 00 p=0.513
Alcohol
Non-drinker 30 (158.8) 30 ( 60.0)  x°=0.429
Ex-drinker 1 20 2(C 40 df=2
Current drinker 20 ( 39.2) 18 ( 36.0) p =0.807
Physical activity level
1-2 fimes/week 8(157) 10(200) x°=3.166
3—5 times/week 24 (1 47.1) 21 ( 42.0) df=3
5—6 times/week 14 (275 9(180) p=0.367
Daily 5( 9.8 10( 20.0
Exercise time (min)
<30 0( 000 2( 40 x°=2288
30—-60 22 ( 43.1) 19 ( 38.0) df=3
60—90 19 ( 37.3) 20 ( 40.0) p=0.515
>90 10 ( 19.6) 9 ( 18.0)

1) NEE: Nutrition Education + Exercise, EQ: Exercise only

2) Chi-square test between the two groups

3) Values are mean + SD

4) Values are expressed as frequency (percentage)

5) NS: Not significant between the two groups at p <0.05 by stu-
dent’s t-test
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Table 2. Change of anthropometric parameters in the subjects
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NEE” (n = 51) EO (n = 50)
Baseline 6 months % change Baseline 6 months % change

Height (cm) 156.2 + 4.17 156.2 + 4.1 1543 + 4.9 1543 + 4.9

Body weight (kg) 61.4+77 59.7 + 7.6 -2.7" 60.1 +7.4 59.1 + 6.9 -1.6
Body mass index (kg/m?) 25.1 2.5 24.4 + 2.5 -2.9 253 + 2.9 248 + 2.7 -1.9
Percent body fat (%) 337 + 338 32.5 + 3.8" -3.7 34.6 + 43 33.8 £ 3.9** -2.0
Waist to hip ratio 0.91 +0.03 0.90 + 0.04™* -1.5 0.92 +0.04 0.91 + 0.04™* -0.9
Soft lean mass (kg) 37.7 £ 39 37.5 + 4.1 -0.3 36.3 £ 3.7 36.2 + 3.6 -0.4
Skeletal muscle mass (kg) 213+28 21.1 £ 2.9* -1.1 203 + 2.6 20.2 £ 2.6 -0.4
Visceral fat area (cm?) 952 +17.9 91.5 +17.7"* -3.97 94.9 +18.3 92.7 +17.1* -2.1

1) NEE: Nutrition Education + Exercise, EQ: Exercise only
2) Values are mean + SD

3) Significantly different between baseline and 6-months in the same group by paired t-test (x#: p <0.01, *+x: p <0.001)
4) Significantly different between NEE group and EO group by student’s t-test (#: p <0.05)

Table 3. Anthropometric parameters at baseline and after 6-months according to the degree of reduction in the visceral fat area

NEE”
HVL? (n=33) LVL (n=18)
Baseline 6 months % change Baseline 6 months % change
Body weight (kg) 61.8 +7.9Y 59.3 £ 7.9% 4 # 60.7 £ 7.6 60.6 +7.3 -0.1
Body mass index (kg/m?) 252 +23 24.1 + 2.3 —4.5""% 25.0 + 2.9 249 +28 -0.1
Percent body fat (%) 342+ 346 323 + 3.7 —5.5"%# 32.8 + 4.1 32.7 + 4.1 -0.4
Waist to hip ratio 0.92 +0.03 0.90 £ 0.03"  —2.1%% 0.91 +0.04 0.90 + 0.04 -0.4
Soft lean mass (kg) 37.6 + 4.1 37.4 + 4.4 -0.6 37.7 £ 3.7 37.7 + 3.6 0.1
Skeletal muscle mass (kg) 213+ 30 20.9 + 3.0 -1.8% 213 +27 213 +246 0.1
Visceral fat area (cm?) 96.4 +17.0 90.5 + 16.7"** 62" 93.1 +19.8 93.5 + 19.9 0.5

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less-well compliant subjects with a

visceral fat area reduction less than 2.35%
3) Values are mean = SD

4) Significantly different between baseline and 6-months in the same group by paired t-test (xx: p <0.01, ***: p <0.001)
5) Significantly different between HVL group and LVL group by student's t-test (#: p <0.05, ###: p<0.001)
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Table 4. Blood pressure and serum profiles at baseline and after 6-months according to the degree of reduction in the visceral fat area

NEE”
HVL” (n = 33) LVL (n = 18)
Baseline 6 months % change Baseline 6 months % change
Systolic blood pressure (mm Hg) 130.7 £17.0° 1212 + 163" -6.3 130.2 + 14.6 125.1 +13.8 -3.5
Diastolic blood pressure (mmHg) 795+ 11.7 74.1 +10.4" -52 81.6 + 88 76.7 £ 9.6 -5.8
Fasting blood sucrose (mg/dL) 113.2 +23.5 95.0 + 16.8"*  —14.2 122.2 + 49.0 95.6 +17.1% -17.9
Total cholesterol (mg/dL) 2294+ 410 2142 + 30.7% -5.0 2239 +287  228.7 + 40.0 2.2
HDL-cholesterol (mg/dL) 55179 57.9 + 6.3 6.4 577 £7.3 58.4 + 6.4 7.4
LDL- cholesterol (mg/dL) 145.6 + 40.4  130.6 + 27.6™ -59 135.6 + 36.7 140.9 + 35.2 7.4
Triglyceride (mg/dL) 138.0 + 743 1223 + 556 -3.0 153.1 + 104.0 132.5 + 748 -2.6
Atherogenic index 3.1+£0.5 2.7 + 0.4 -13.4 29 +0.6 2.7 £0.4 -5.1

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less well compliant subjects with a
visceral fat area reduction less than 2.35%

3) Values are mean + SD

4) Significantly different between baseline and é-months in the same group by paired t-test (x: p <0.05, **: p<0.01, ***: p<0.001)

Table 5. Distribution of selected clinical parameters associatd with metabolic syndrome

NEE”
HVL? (n = 33) LVL (n = 18)

Baseline 6 months Baseline 6 months
Waist circumference < 85 20 (60.6)™ 22 (66.7) 7 (38.9) 9 (50.0)
Body mass index <25 (kg/m?) 18 (54.5) 23 (69.7) 8 (44.4) 9 (50.0)
Systolic blood pressure < 140 (mmHg) 22 (66.7) 25 (75.8) 12 (66.7) 15 (83.3)
Diastolic blood pressure <90 (mmHg) 26 (78.8) 31 (93.9) 14 (77.8) 16 (88.9)
Fasting blood sucrose <100 (mg/dL) 11 (33.3) 21 (63.6) 4 (23.5) 14 (77.8)
Triglyceride <150 (mg/dL) 22 (68.8) 25 (75.8) 11 (64.7) 13 (72.2)
HDL-cholesterol > 50 (mg/dL) 23 (71.9) 29 (87.9) 13 (76.5) 17 (94.4)

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less well compliant subjects with a
visceral fat area reduction less than 2.35%

3) Values are expressed as frequency (percentage)

4) NS: Not significant between the two groups at p <0.05 by Chi-Square test
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Table é. Nutrient density at baseline and after 6-months according to the degree of reduction in the visceral fat area

NEE"
HVL” (n = 33) LVL (n = 18)
Baseline 6 months % change Baseline 6 months % change
Carbohydrate (g/1,000 kcal) 159.9 +22.5°  153.5 + 15.2 —2.4" 166.6 = 13.7 1442 + 21.2"* -12.9
Total protein (g/1,000 kal) 39.4 + 8.1 46.1 +13.4% 19.3 39.2+9.9 435+ 9.3 19.7
Total fat (g/1,000 kcal) 23.4+946 246 +70 28.3 193+ 6.2 25.8 + 6.0 48.6
Fiber (g/1,000 kcal) 13.6 + 5.3 159 + 40" 33.0 13.0 + 3.6 147 + 4.1 21.0
Calcium (mg/1,000 kcal) 312.8 + 126.4 4439 + 138.8"™* 55.3 362.0 + 165.4  437.5 + 1545 53.7
Phosphorus (mg/1,000kcal) 614.2 +150.2  731.8 = 154.1"** 22.9 5955+ 1322 698.2 + 1722 25.4
Iron (mg/1,000 kcal) 95+556 9.1+ 1.4 -10.8 8.1 +35 8.8+ 20 21.4
Potassium (mg/1,000 kcal) 1740.0 + 509.3 1980.0 + 389.1" 24.9 1669.0 + 431.0 1911.4 + 357.6 23.0
Zinc (mg/1,000 kcal) 49 +1.0 59 +3.6 24.2 47 +08 52+08 12.1
Vitamin A (£g/1,000 kcal) 533.3 +272.2 566.9 + 222.1 33.6 4532 £ 161.4  606.4 + 290.3 46.6
Vitamin B; (mg/1,000 kcal) 0.7 £0.2 0.7 £0.2 14.5 0.6 £ 0.1 0.8 + 0.3 34.7
Vitamin B, (mg/1,000 kcal) 08=*1.3 0.8 +0.2 58.7 0.5+0.2 0.8 +0.2"" 69.4
Vitamin Bs (mg/1,000 kcal) 12+03 1.3 +0.3" 14.7 1.1 +03 1.3+03 32.6
Niacin (mg/1,000 kcal) 10.0 + 3.3 9.4+29 -2.8 8.1 £20 8.7 + 2.4 16.1
Vitamin C (mg/1,000 kcal) 63.6 + 41.9 91.8 + 48.4™ 86.8 56.5 +31.9 99.4 +97.9 72.2
Folate (/1,000 kcal) 179.5 + 67.1 190.3 + 66.3 20.6 149.7 + 553 183.2 + 67.2 33.5
Vitamin E ( #g/1,000 kcal) 7.3+ 3.1 8.5+ 20" 16.4 8.5+3.6 98+ 27 15.3

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less well compliant subjects with a

visceral fat area reduction less than 2.35%
3) Values are mean = SD

4) Significantly different between baseline and é-months in the same group by paired t-test (x: p <0.05, **: p <0.01, **+: p <0.001)
5) Significantly different between HVL group and LVL group by student’s t-test (#: p <0.05)
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o o)A xpo] 7} Gl

o

dob ofN 2 Ml R

Table 7. Index of nutrient quality (INQ) atf baseline and after 6-
months according to the degree of reduction in the visceral fat
area

NEE"
HVL” (n = 33) LVL (n = 18)

Baseline 6 months Baseline 6 months
Protein 1.6+03Y 1.8+0.6™ 16+04 17104
Calcium 07+03 10+04™ 08+04 1.0+03
Phosphorus 1.6 0.4 1.9 04" 15+03 1805
Iron 18+1.1 1.7+03 1.5+04 1.7 +05
Vitamin A 1.6+08 1.7+07 1.3£05 1.8+09
Vitamin B, 1.1+03 1.1+03 1.0+02 13+05"
Vitamin B, 1.2+19 13+03 08 +03 1.2+04"
Niacin 1.3+04 12404 1.0+03 1.1 +03
Vitamin C 1.1 +08 1.6+09™ 10+06 1.8+18

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduc-
fion of 2.35% or greater, LVL: Less well compliant subjects with
a visceral fat area reduction less than 2.35%

3) Values are mean + SD

4) Significantly different between baseline and é-months in the
same group by paired t-test (+: p <0.05, **: p < 0.01, ***: p <
0.001)
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0.363, p<0.05) & djgl/Fo] =] W3k = —0.362,
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Bt Wh, geglEe] ookdE BigkES HVLIollA
AALEY 32)/FdFo] Edn] WMskea) o] AdHRAE,
LVLrollA sjelEd Wsked) o l RRAE Bk 1

o = HVLTolA HIER] E YU s ks o] &

rﬂ

o) 09.

Table 8. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) at baseline and after 6-months according fo the ch-anges

in visceral fat area

NEE"
HVL” (n = 33) LVL (n = 18)
Baseline 6 months Baseline 6 months
NAR

Protein 1.0 +0.1% 1.0 +0.0 1.0+ 0.1 1.0+ 0.1
Calcium 0.6 +0.2 0.8 + 0.2 0.7 £0.2 0.8 +0.2
Phosphorus 1.0 £ 0.1 1.0 £ 0.0 1.0 £ 0.0 1.0 £ 0.1
Iron 0.9 +0.1 1.0+ 0.0 1.0+ 0.1 1.0 0.1
Vitamin A 0.9 +0.2 0.9 +0.1 1.0 0.1 0.9 +0.1
Vitamin B, 0.8 +0.2 0.9 + 0.1 0.8+0.2 0.9 +0.2
Vitamin B, 0.7 £0.2 0.9 +0.1"** 0.7 £0.2 0.9 £ 0.2
Niacin 0.9 +0.2 0.9 +0.2 0.8 +0.2 0.8 +0.2
Vitamin C 0.7 03 0.9 + 0.2 0.7 +0.2 0.9 + 0.2
MAR 0.83 +0.14 0.93 + 0.06™** 0.84 +0.12 0.0 +0.13

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less well compliant subjects with a

visceral fat area reduction less than 2.35%
3) Values are mean = SD

4) Significantly different between baseline and é-months in the same group by paired t-test (x: p <0.05, **: p<0.01, ***: p< 0.001)

Table 9. Correlation coefficients between the changes of nutrient densities and body composition

NEE"
Protein Carbohydrate Vitamin A Vitamin E
HVL” LVL HVL LVL HVL LVL HVL LVL
(n=33 (=18 (n=33) (n=18) (n=33 (=18 (n=33) (n=18)

Body composition

Waist circumference -0.363"  -0.453 0.165 0.618™  -0.021 0313 -0.067 -0.261

Hip circumference 0.132 —0.226 —0.026 0.302 —0.030 0.003 —-0.446" 0.049

Percent body fat (%) —-0.103 —0.348 0.345" 0.269 0.044 —0.055 —0.258 0.385

Waist to hip ratio -0.362" -0.129 0.480" —0.030 0.001 —0.009 —-0.108 0.267

Visceral fat area (cm?) -0.310 -0.515" 0.155 0.245 —0.020 —0.003 -0.072 0.350
Blood profiles

Systolic blood pressure (mm Hg) 0.011 0.193 —0.080 —0.065 0.005 0.209 —0.300 0.218

Fasting blood sucrose (mg/dL) -0.096 —0.096 0.214 —0.037 —0.083 -0.221 —0.164 0.515"

Total cholesterol (mg/dL) -0.210 0.091 0.240 —0.291 —0.445" 0.006 0.116 0.080

LDL-cholesterol (mg/dL) -0.222 —0.088 0.172 —-0.150 -0.437" 0.042 0.266 0.005

Triglyceride (mg/dL) 0.071 0.515" 0.042 -0.510"  —0.080 -0.233 —0.456" 0.051

Atherogenic index (Al) —0.266 0.027 0.185 —0.086 -0.407" -0.397 0.061 —0.047

1) NEE: Nutrition Education + Exercise

2) HVL: Well compliant subjects with a visceral fat area reduction of 2.35% or greater, LVL: Less well compliant subjects with a vis-

ceral fat area reduction less than 2.35%

3) Significant by Spearman’s correlation analysis (+: p <0.05, **: p<0.01)
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