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Relationship among practicing healthy diet and metabolic syndrome indicators
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2013~2014
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ABSTRACT

Purpose: The purpose of the present study is to identify the relationship between practicing healthy diet and metabolic
syndrome indicators in Koreans, Methods: This research is a cross—sectional study based on the 2013~2014 Korea National
Health and Nutritional Examination Survey. This study investigated 6,748 adults aged 19 to 64 yr (19~49 yr: n = 4,230,
50~64 yr: n = 2,518) to examine practice of healthy diet and metabolic syndrome indicators, In this study, according to
practicing healthy diet, we classified subjects into the “Practicing healthy diet (PHD)” group (19~49 yr: n = 1,782, 50~64 yr:
n = 937) and “Non—practicing healthy diet (NPHD)” group (19~49 yr: n = 2,448, 50~64 yr: n = 1,581). PHD score was
determined by adding the number of practicing factors: adequate fat intake, sodium intake < 2,000 mg/day, fruit &
vegetable intake = 500 g/day, and using nutrition label information in food selection, Results: Female adults had a larger
proportion of subjects who practiced a healthy diet compared to male adults (p ¢ 0.001), and the percentages of 19~49 yr
and 50~64 yr were 40.46% and 37.07%, respectively. The PHD group consumed significantly more calcium, vitamin B, B,
and vitamin C density compared to the NPHD group. In 50~64 yr females, the subjects practicing healthy diet (PHD score
> 2) was inversely associated with risk of abdominal obesity (OR: 0.71, 95% CI: 0.54~0.93, p value = 0,0131) and metabolic
syndrome (OR: 0,70, 95% ClI: 0.52~0.94, p value = 0,0166) after adjustments for multiple confounding factors, compared
with the lower PHD score (PHD score < 1), Conclusion: Good dietary practice such as adequate fat intake, sodium intake
< 2,000 mg/day, sufficient fruit & vegetable intake, and using nutrition label information in food selection could be useful
in decreasing metabolic syndrome risk of Korean adults,
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19 ~ 49 yr (n=4,230)

50~ 64yr(n=2518)

Male Female Total P value Male Female Total P value
(n=1,706) (n=2,524) (n=4,230) (n=995) (n=1,523) (n=2,518)
Age (yrs) 3492+0.29" 3518+023 3504020 04396 5580+0.13 56.14£0.13 5598+0.11 00322
Body mass index (kg/m?) 24.52+0.09 22.45+0.09 23.53+0.07 <0.0001 24.41+0.11 24.13+0.11 24.26+0.07 0.0617
Normal (< 23) (%) 35.782 63.78 49.26 <0.0001 31.04 39.40 35.39 0.0006
Overweight (23 ~ < 25) (%) 23.84 16.49 20.30 28.93 26.34 27.58
Obesity (225) (%) 40.38 19.73 30.44 40.03 34.25 37.03
Never (%) 28.96 84.23 55.57 <0.0001 18.27 92.99 57.08 <0.0001
Smoking Past (%) 22.53 6.84 14.97 39.57 2.80 20.47
Current (%) 48.51 8.93 29.46 4216 4.20 22.45
None 11.26 23.07 17.04 <0.0001 20.29 42.10 31.76 <0.0001
Frequency of <1 time/month 23.45 38.62 30.87 15.10 36.65 26.44
alcohol (%) 2~4 times/month 33.32 24.34 28.92 25.02 13.76 19.10
> 2 times/week 31.97 13.97 23.16 39.59 7.48 22.70
< Elementary 1.07 1.46 1.26 0.1764 15.08 28.40 22.00 <0.0001
Education (%) Middle/High 53.43 50.45 51.99 59.25 59.71 59.49
2 College 45.51 48.09 46.75 25.66 11.89 18.51
Quartile 1 (Low) 6.46 6.48 6.47 0.5613 10.50 16.24 13.48 <0.0001
Household  Quartile 2 24.64 26.53 25.55 24.23 25.49 24.88
income (%)  Quartile 3 34.37 32.98 33.70 30.26 26.55 28.33
Quartile 4 (High) 34.54 34.02 34.29 35.02 31.72 33.31

1) Datarepresentmean+SE.  2) %
Body mass index variable has been age-adjusted.
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19~ 49 yr (n = 4,230)

50~ 64yr(n=2518)

Mde Female Total Pvalue mMge Female Total P volue
(n=1,706)(n=2,524)(n = 4,230) (n=995) (n=1,523)(n=2,518)

Proportion with adequate fat intake (%) 4372 4382 4377 09569  38.89 35.49 37.12  0.1360
Proportion with sodium intake < 2,000 mg/day (%) 8.30 23.31 15,53 <0.0001 11.16 26.95 19.36 <0.0001
Proportion with fruit & vegetable intake = 500 g/day (%) 40.07 36.91 38.55 0.0431 52.51 53.76 53.16  0.5986
Proportion using nutrition label information in food selection (%) 22.86 45.09 33.56 <0.0001 10.13 22.81 16.72  <0.0001
SCORE=0 23.74 15.11 19.59 <0.0001 22.16 13.86 17.85 -
SCORE=1 43.87 35.73 39.95 46.27 43.99 45.09
SCORE=2 26.56 35.37 30.80 28.29 31.88 30.15
SCORE=3 5.35 12.47 8.78 3.28 9.84 6.69
SCORE=4 0.48 1.31 0.88 - 0.43 0.22
SCORE>2 (%)? 32.39 49.15 40.46 <0.0001 31.57 42.15 37.07 <0.0001
1)%  2) Proportion practicing healthy diet

Score is the number of parameters that met the target-specific values of practicing healthy diet.
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Table 3. Sex distribution and general characteristics of the subjects according to the practicing healthy diet

19~ 49 yr (n = 4,230)

50~ 64yr (n=2,518)

Practicing healthy Non-practicing Pvalue  Ppracticing healthy Non-practicing P value
diet(n=1,782)  healthy diet (n = 2,448) diet (n=937) healthy diet (n=1,581)
Male (%) 41521 58.89 <.0001 40.94 52.25 <0.0001
Age (yrs) 35.36+0.272 34.83+£0.2 0.0882 55.67 £0.1 56.16+0.1 0.0072
Body mass index (kg/m?) 23.39£0.1 23.71+0.0 0.0239 24.20+0.1 24.32+0.0 0.4098
Normal (< 23) (%) 51.58 47.68 0.0683 37.58 34.09 0.2124
Overweight (23~< 25) (%) 20.12 20.43 27.47 27.65
Obesity (=225) (%) 28.30 31.89 34.95 38.26
Never (%) 62.82 50.64 <0.0001 65.38 52.20 <0.0001
Smoking Past (%) 14.54 15.27 17.87 22.00
Current (%) 22.64 34.09 16.74 25.80
None 19.19 15.57 <.0001 34.40 30.19 0.0003
Frequency of <1 time/month 32.74 29.59 29.34 24.71
alcohol (%) 2~4times/month 28.55 29.18 18.26 19.60
=2 times/week 19.52 25.66 18.00 25.50
<Elementary 0.85 1.53 0.0001 15.86 25.62 <0.0001
Education (%) Middle/High 48.83 54.82 58.80 59.90
> College 51.32 43.65 25.34 14.48
Quartile 1 (Low) 5.25 7.29 0.0002 10.64 15.16 <0.0001
Household  Quartile 2 23.55 26.91 22.34 26.38
income (%) Quartile 3 3293 34.22 27.86 28.61
Quartile 4 (High) 38.27 31.58 39.16 29.85
1) %  2) Datarepresent mean + SE.
Body mass index variable has been age and sex-adjusted.
Table 4. Dietary intakes of the subjects according to the practicing healthy diet
19~49y (n = 4,230) 50~64y (n=2,518)
Practicing healthy Non-practicing Pvdlue practicing healthy Non-practicing Pvalue
diet (n=1,782) healthy diet (n=2,448) diet (n=937) healthy diet (n=1,581)
Total energy (kcal) 2,099.76 £22.57") 2,098.52+19.25 0.9682  2,031.54+30.12 1,954.29 £19.79 0.0329
Carbohydrate (g/1,000 kcal) 154.91+0.85 146.60£0.79 <0.0001 165.61+1.03 167.34£0.98 0.2125
Protein (g/1,000 kcal) 34.95+£0.27 36.16+0.26 0.0008 35.07 £0.44 33.60+0.31 0.0016
Fat (g/1,000 kcal) 22.73+0.21 24.58+0.26 <0.0001 19.63+0.27 17.16+0.29 <0.0001
Calcium (mg/1,000 kcal) 255.42+3.26 239.32+2.85 0.0002 291.42+6.86 255.33+4.30 <0.0001
Phosphorous (mg/1,000 kcal)  552.67 +3.92 531.36+3.17 <0.0001 598.23+ 6.90 550.90 + 4.45 <0.0001
Sodium (mg/1,000 kcal) 1,916.06 + 24.49 2,076.81£22.38 <0.0001 1,894.81+44.78 2,044.12+37.57 0.0104
Iron (mg/1,000 kcal) 8.58+0.11 8.28+0.10 0.0298 9.95+0.18 9.74+£0.36 0.5071
Potassium (mg/1,000 kcal) 1,586.68+17.02 1,400.70+10.53 <0.0001 1,896.69 +29.23 1,619.06+17.84  <0.0001
Vitamin A (ug/1,000 kcal) 389.30+£11.89 362.80+11.02 0.1049 44217 £17.78 421.02+20.65 0.4098
Vitamin B; (mg/1,000 kcal) 1.04+0.01 0.99+£0.01 <0.0001 1.11+0.01 1.06 £0.01 0.0007
Vitamin B, (mg/1,000 kcal) 0.72+0.01 0.70+0.01 0.0069 0.72+0.01 0.65+0.01 <0.0001
Niacin (mg/1,000 kcal) 8.23+0.07 8.17+£0.07 0.5358 8.61+0.11 7.86+0.08 <0.0001
Vitamin C (mg/1,000 kcall) 62.80+1.94 38.30+1.05 <0.0001 87.31£3.13 55.20+2.07 <0.0001
Carbohydrate (%Energy) 61.96+0.34 58.64+0.32 <0.0001 66.24+0.41 66.94+0.39 0.2125
Protein (%Energy) 13.98+0.11 14.46+0.10 0.0008 14.03+0.18 13.44+0.12 0.0016
Fat (%Energy) 20.46£0.19 22.13+0.23 <0.0001 17.67 £0.25 15.45+0.27 <0.0001

1) Data represents age and sex-adjusted mean + SE.



Journal of Nutrition and Health (J Nutr Health) 2016; 49(6): 459 ~ 470 / 465

< A3 8ked 443 DEF 1,000 keald ¥ FH
< A Ao, A7 AT A vl Hl

3 g8kE (p < 0.0001), Z< (p = 0.0002), <! (p

0.0001), & (p = 0.0298), Z-& (p < 0.0001), HIEM B, (p
< 0.0001), HIEF B, (p = 0.0069) 2 HIEW] C (p <
0.0001)9] A3 =7} o402 w2 v, Tl d (p =
0.0008), A% (p < 0.0001) 2 YEF (p <0.0001)°] 443

Hr= H]N;:ﬂ:,l.oﬂ H|5] fojFor e AvE Hyrt
S Bk, B, AR U] A5 8 24

9 23, AT AT e 42
1zl wlsl felHoE BUE W (p <
0.0001), T8 (p = 0.0008)2}+ 214} (p < 0.0001)C_ 23]

o] AF E&2 nladzTel vl frolosw e d3s

rge W

T (1,954.29 keal)el] HI3) Fo)8 o2 =4 Ve (p
= 0.0329). GUA A3 E=E B35 Ay, 3
2] A (p = 0.0016), A (p < 0.0001), Z< (p
<0.0001), ?1 (p < 0.0001), Z-F (p < 0.0001), HIEMT] B,
(p = 0.0007), HIEF B, (p < 0.0001), L}olo}al (p <
0.0001) 2 HIE} C (p < 0.0001)2] A3 W=7} vjAHT
o Blaf Fo]2 o2 %2 ¥HA, UEF (p=0.0104)%] 4]
b=t wad_?oﬂ Hj3)] fojHoz ve Ans HAn.
et gerskE, S, ARk oA JH &S B4
A}, 77328 ATl A Tl (p = 0.0016)7 A9
(p < 0.0001)°ZHE 9] HF &2 HlAZHTl vla]
oFo g F& AFE Bk

LA ABHE YA of%0l 12 HAEER NE Bl
50~644 ATiolN] 19 Wit AF AL BAF A AT A ool WE dREEE AXE B
7} AFANE AT (2,031.54 keal)o] AFAME H1A F AT Table 5o AASATE 19494 Aol 2
Table 5. Metabolic syndrome indicators of the subjects according to the practicing healthy diet
19 ~ 49 yr (n = 4,230) 50~ 64 yr(n=2,518)
Total') Practicing healthy  Non-practicing Pvalue  practicing healthy Non-practicing P value
diet (n=1,782) healthy diet n=2,448) diet (n=937)  healthy diet (n=1,581)
Waiist circumference (cm) 78.37 £0.28 78.34+0.24 0.9182 81.96+0.30 82.35+0.27 0.2923
Triglyceride (mg/dl) 123.66 +3.09 121.91+£2.27 0.6624 144.60 £ 3.30 149.87 £3.45 0.2829
Systolic blood pressure (mmHg) 110.24+£0.37 111.02+0.31 0.0859 120.58+0.72 121.13+0.51 0.5209
Diastolic blood pressure (mmHg) 73.39 £0.29 74.23+0.26 0.0160 77.43+0.43 77.65+0.31 0.6413
Glucose (mg/dl) 93.96 £0.49 94.94+0.41 0.1246 103.28£0.93 103.95+£0.77 0.5678
HDL-cholesterol (mg/dl) 54.06 £0.34 54.60+0.25 0.1925 52.56 £0.42 51.40+£0.33 0.0309
Metabolic syndrome (%) 11.14 15.23 0.0006 24.74 30.84 0.0093
19 ~ 49 yr (n=1,706) 50~ 64 yr (n=9995)
Male? Practicinghealthy ~ Non-practicing Pvalue  practicing healthy Non-practicing P value
diet (n=549) healthy diet (n=1,157) diet (n=29¢) healthy diet (n=699)
Waiist circumference (cm) 84.19 +0.40' 83.99+0.32 0.6913 85.63+0.48 85.26+0.36 0.5334
Triglyceride (mg/dl) 162.84+6.43 166.34 £ 4.07 0.6388 162.72+6.87 176.09 £ 6.01 0.1467
Systolic blood pressure (mmHg) 116.33+£0.59 116.85+0.43 0.4823 120.89 £1.22 122.05+£0.70 0.3748
Diastolic blood pressure (mmHg) 77.57 £0.47 78.82+0.34 0.0266 78.89+0.73 79.44+0.42 0.4955
Glucose (mg/dl) 95.80+0.72 97.69 £0.60 0.0440 107.89£1.70 107.65+1.01 0.1578
HDL-cholesterol (mg/dl) 48.97 £0.54 49.20+£0.34 0.7245 47.72+0.68 47.79 £0.45 0.9321
Metabolic syndrome (%) 18.23 21.04 0.1623 31.69 33.43 0.6720
19 ~ 49 yr (n =2,524) 50~ 64yr(n=1,523)
Female? Practicinghealthy ~ Non-practicing Pvalue  practicing healthy Non-practicing P value
diet (n=1,233) healthy die (n=1,291) diet (n=641) healthy diet (n=882)
Waist circumference (cm) 74.39£0.32 75.03+0.33 0.1496 79.17£0.38 80.85+0.37 0.0008
Triglyceride (mg/dl) 94.21+2.03 96.33+2.24 0.4847 126.73+3.51 135.00 +3.67 0.1122
Systolic blood pressure (mmHg) 106.13+0.40 107.77 £0.37 0.0010 119.23+£0.78 120.71£0.68 0.1349
Diastolic blood pressure (mmHg) 70.52+0.31 71.39+0.32 0.0342 76.04+0.46 76.52+0.38 0.3875
Glucose (mg/dl) 92.57 £0.58 93.35+0.53 0.3267 99.92+0.89 102.25+0.98 0.0399
HDL-cholesterol (mg/dl) 57.64+£0.40 57.94+0.38 0.5817 55.75+0.57 53.67 £0.45 0.0097
Metabolic syndrome (%) 6.11 6.89 0.4797 19.93 28.01 0.0017

1) Datarepresents age and sex-adjusted mean + SE or %.

2) Data represents age-adjusted mean + SE or %.
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Table 6. ORs (95% Cls) of metabolic syndrome risk factors according to practicing healthy diet in adults

19 ~ 49 yr (n = 4,230) 50~ 64yr(n=2,518)

Total') P value P value
Score>2 Score 22
Abdominal obesity Model 1 0.85(0.70~1.03) 0.1052 Model 1 0.79 (0.64~0.9¢) 0.0209
Model 2 1.09 (0.89 ~ 1.33) 0.3932 Model 2 0.84 (0.68 ~ 1.03) 0.0989
Hyperglycemia Model 1 0.78 (0.65~0.94) 0.0088 Model 1 0.85(0.70~1.03) 0.1034
Model 2 0.85 (0.69 ~ 1.04) 0.1130 Model 2 0.97 (0.79 ~ 1.20) 0.7960
Elevated blood pressure Model 1 0.68 (0.57 ~0.83) 0.0001 Model 1 0.82(0.68~0.99) 0.0431
Model 2 0.87 (0.70~1.08) 0.2025 Model 2 0.92(0.75~1.14) 0.4367
Hypertriglyceridemia Model 1 0.74(0.63~0.87) 0.0002 Model 1 0.89 (0.74~1.07) 0.2300
Model 2 1.00 (0.83~1.21) 0.9882 Model 2 1.07 (0.88 ~ 1.30) 0.5035
Low HDL-cholesterol Model 1 1.05(0.90 ~ 1.23) 0.5602 Model 1 0.92(0.75~1.13) 0.4198
Model 2 1.00 (0.84~1.18) 0.9529 Model 2 0.87 (0.70~1.09) 0.2221
Metabolic syndrome Model 1 0.70 (0.57 ~ 0.86) 0.0007 Model 1 0.74 (0.59 ~0.93) 0.0102
Model 2 0.93(0.74~1.17) 0.5195 Model 2 0.83(0.65~ 1.06) 0.1284
19~4%9y (n=1,706) 50~64y (n=995)
Male? P value P value
Score 22 Score =2
Abdominal obesity Model 1 1.06 (0.82~1.38) 0.6492 Model 1 1.02 (0.73~ 1.44) 0.8977
Model 2 1.19 (0.91 ~ 1.55) 0.2131 Model 2 1.01 (0.70 ~ 1.44) 0.9726
Hyperglycemia Model 1 0.88 (0.69 ~ 1.13) 0.3138 Model 1 1.05 (0.76 ~ 1.45) 0.7774
Model 2 0.80 (0.60~1.07) 0.1303 Model 2 1.15(0.82~1.62) 0.4196
Elevated blood pressure Model 1 0.88 (0.69 ~ 1.14) 0.3343 Model 1 0.87 (0.63~1.18) 0.3608
Model 2 0.92(0.70~1.21) 0.5432 Model 2 0.91 (0.63~1.29) 0.5820
Hypertriglyceridemia Model 1 0.95(0.77 ~1.18) 0.6425 Model 1 1.11 (0.80~ 1.52) 0.5384
Model 2 1.02(0.81 ~ 1.30) 0.8563 Model 2 1.25(0.90 ~ 1.76) 0.1879
Low HDL-cholesterol Model 1 0.89 (0.66 ~ 1.20) 0.4482 Model 1 1.04 (0.71~1.51) 0.8432
Model 2 0.91 (0.65~1.27) 0.5643 Model 2 1.03 (0.69 ~ 1.55) 0.8734
Metabolic syndrome Model 1 0.84 (0.65~1.08) 0.1638 Model 1 0.92(0.64~1.33) 0.6721
Model 2 0.91 (0.68 ~ 1.20) 0.4850 Model 2 1.00 (0.68 ~ 1.47) 0.9855
Female? 1945y n=2,524) P value 5064y (n=1.523) P value
Score=2 Score 22
Abdominal obesity Model 1 0.88(0.66~1.16) 0.3549 Model 1 0.63(0.49 ~0.82) 0.0007
Model 2 0.98(0.73~1.32) 0.9070 Model 2 0.71(0.54~0.93) 0.0131
Hyperglycemia Model 1 0.89 (0.69 ~ 1.1¢) 0.3777 Model 1 0.82 (0.73~0.94) 0.0027
Model 2 0.92(0.70~1.21) 0.5306 Model 2 0.86 (0.67 ~ 1.10) 0.2278
Elevated blood pressure Model 1 0.75(0.55~1.03) 0.0795 Model 1 0.84 (0.66 ~ 1.08) 0.1698
Model 2 0.79 (0.57 ~ 1.10) 0.1668 Model 2 0.92(0.71~1.18) 0.5087
Hypertriglyceridemia Model 1 0.88 (0.67 ~ 1.1¢) 0.3576 Model 1 0.86 (0.67 ~1.10) 0.2327
Model 2 1.00 (0.76 ~ 1.32) 0.9999 Model 2 0.93(0.72~1.22) 0.6055
Low HDL-cholesterol Model 1 1.02 (0.84~1.24) 0.8491 Model 1 0.75(0.58 ~0.9¢) 0.0202
Model 2 1.07 (0.87 ~ 1.30) 0.5403 Model 2 0.79 (0.61 ~1.02) 0.0738
Metabolic syndrome Model 1 0.88 (0.62~1.2¢) 0.4808 Model 1 0.64 (0.48 ~0.85) 0.0020
Model 2 1.06 (0.73~1.55) 0.7468 Model 2 0.70 (0.52~0.94) 0.0166

1) Model 1 unadjusted; Model 2 adjusted for age, sex, household income, education, smoking, alcohol frequency and energy intake

2) Model 1 unadjusted; Model 2 adjusted for age, household income, education, smoking, alcohol frequency and energy intake

Score is the number of parameters that met the target-specific values of practicing healthy diet.
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