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Abstract

This study aimed to examine associations between milk intake and metabolic syndrome. The subjects included 1,928
males and 3,103 females, aged 19 to 64 years, from the data of ‘The Korean National Health and Nutrition Survey
2007-2010°. Daily intake of milk and dairy products was obtained by a 24 hour dietary recall method and divided
into two categories by equivalent weight of one serving. The average individual intakes of milk and dairy products
were 59.4 g and 74.1 g per day respectively. Milk intake was inversely associated with metabolic syndrome (OR:
0.69, 95% CI: 0.54~0.89), central obesity (OR: 0.75, 95% CI: 0.62~0.91), and hypertriglyceridemia (OR: 0.73, 95%
CI: 0.59~0.90). The total intake of dairy products was also inversely associated with metabolic syndrome (OR: 0.74,
95% CI 0.60~0.92), central obesity (OR: 0.73, 95% CI: 0.62~0.86), hypertension (OR: 0.80, 95% CI: 0.65~0.99). The
association between intakes of milk and dairy products and metabolic syndrome was significant in women, but not in
men. These results indicate that increased consumption of milk and its products is associated with a reduced likelihood
of metabolic syndrome and metabolic syndrome risk factors. Further research on causal relationship and dose-response
association between milk intake and metabolic syndrome risk is necessary prior to applying the observed results in
nutrition policies and programs to prevent the metabolic syndrome. (Korean J Community Nutr 17(6) : 795~804, 2012)
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19596 subjects included
= 2007-2010 KNHANES
» Age from 19 to 64

9896 Subjects excluded

» no dietary information

« dieting

« unusual diet

« implausible values of energy intake

1605 Subjects excluded

» previous diagnosis or medication:
hypertension, diabetes or
hypercholesterolemia

N = 9700
N = 8095
N = 4947

3148 Subjects excluded

= missing values for diagnosing
metabolic syndrome

» missing values of confounding
variables

Fig. 1. Flow Chart for the criteria used in selection of the subjects.
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Fig. 2. Distribution of subjects according to dairy intake categories. W8 (p < 0.001), ZEIA (-5 : p = 0.005, G4
Table 1. Comparison of characteristics between subjects with and without metabolic syndrome
Metabolic Syndrome

No Yes
Men, % 36.5 48.6%%*
Age (years), Mean = SD 415+ 11.2 47.8 £ 10.2%**
Family Income (quartile), Low, % 24.7 29.4%*
Drinking", Yes, % 90.3 86.2%xx*
Smoking?, Yes, % 32.7 43.9%xx
Physical Activity?, Yes, % 15.9 15.5
Daily Energy Infake (kcal), Mean £ SD 1,904.2 £ 697.1 1,965.1 £ 732.4*

1) Experience of drinking alcohol in lifetime
2) Cigarefte smoking more than 5 packs in lifetime

3) 3 times a week for at least 20 minutes of vigorous intensity exercise
* p <005 *: p <001, *** p < 0.001 by y>test or Wilcoxon rank sum test
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Table 2. Comparison of characteristics between two categories of subjects by dairy intake

Milk Dairy products

< 1 Sernving perday > 1 Serving per day

< 1Sernving perday >1 Serving per day

Demographics and life styles

Men, % 39.6
Age (years), Mean = SD 430+ 11.2
Family Income, Low, % 26.4
Drinking, Yes, % 89.6
Smoking, Yes, % 35.8
Physical Activity, Yes, % 16.2
Daily Energy Infake (kcal), Mean + SD 1,897.5 £ 710.5
Metabolic syndrome and risk factors
Metabolic Syndrome”, % 17.0
Obesity?, % 24.9
Central Obesity®, % 28.1
Hypertiiglyceridemia®, % 24.1
Low HDL-cholesterol®, % 42.3
Hypertension®, % 18.0
Impaired Fasting Glucose”, % 17.5

32, 1#%% 40.5 30.5%**
40.3 £ 11.0%+** 432+ 11.2 40.2 £ 171.0%**
20.6%%* 26.8 20.2%**
89.9 89.8 89.2
27 .3%** 36.3 27.7%%x*
14.1 16.2 14.6
1,999.3 £ 657.7%* 1,894.1 £ 7108 1,987.8 + 669.3***
10.7%%* 17.3 17.3%**
18.5%%* 25.3 18.5%**
22.0%** 28.5 AR
16.2%** 24.1 17.7%%*
39.0 42.3 39.9
1314 18.5 12.5%%*
13.5%* 17.7 13.7%*

See Table 1 for definitions of demographic and life style variables
1) Presence of af least three among the five metabolic risk factors (NCEP ATP IIl 2001 definition)

2) Body mass index > 25kg/m?
3) Waist circumference > 90 cm(man), >80 cm (woman)
4) Fosting plasma triacylglycerol > 150 mg/dL

5) Fasting plasma HDL-cholesterol < 40 mg/dL (man), < 50 mg/dL (woman)

6) Blood pressure > 130/85 mmHg
7) Fasting plasma glucose > 100 mg/dL
** p < 0,01,
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Table 3. Odds ratios (95% C.1.) for metabolic syndrome and risk factors according to dairy infakes obtained from 24 hour recall method

) ! _ Total subjects Men Women
Milk or diary Metabolic syndrome - - - - - -
products and risk factors < 1 Serving >1 Serving < 1 Serving >1 Serving < 1 Serving > 1 Serving
per day per day per day per day per day per day

Metabolic syndrome” 1.00  0.69(0.54 -0.89) 1.00 0.73 (0.50 - 1.05) 1.00 0.68 (0.49 - 0.95)
Metabolic syndrome score? 1.00 0.77 (0.67 —0.88) 1.00 0.75 (0.59 — 0.95) 1.00 0.78 (0.66 —0.93)
Obesity 1.00  0.76 (0.62 - 0.92) 1.00 0.84(0.62-1.13) 1.00 0.70(0.54 - 0.91)

Mik Central obesity 1.00  0.75(0.62 -0.91) 1.00 0.70 (0.48 - 1.00) 1.00 0.78 (0.63 - 0.97)
Hypertriglyceridemia 1.00  0.73(0.59 - 0.90) 1.00  0.63 (0.47 —-0.86) 1.00 0.85(0.64-1.15)
Low HDL-cholesterol 1.00 0.87 (0.74-1.02) 1.00 0.90 (0.68 - 1.20) 1.00 0.85(0.70-1.03)
Hypertension 1.00 0.85(0.67 -1.07) 1.00 0.87 (0.63 - 1.20) 1.00 0.87 (0.62-1.21)
Impaired fasting glucose 1.00 0.87 (0.70-1.10) 1.00 0.96 (0.69 —1.35) 1.00 0.83(0.61-1.12)
Metabolic syndrome 1.00 0.74(0.60 -0.92) 1.00 0.95(0.69 - 1.30) 1.00 0.63 (0.47 - 0.85)
Metabolic syndrome score 1.00  0.79(0.70 - 0.90) 1.00 0.93(0.75-1.16) 1.00 0.73 (0.63 - 0.86)
Obesity 1.00  0.76(0.64 - 0.90) 1.00 0.92(0.71 -1.20) 1.00 0.66 (0.52 - 0.84)

Dairy Central obesity 1.00 0.73(0.62 - 0.86) 1.00 0.73 (0.53-1.01) 1.00 0.74 (0.61 - 0.90)

products  Hypertriglyceridermia 1.00 0.84(0.70-1.01) 1.00 0.85(0.66-1.11) 1.00 0.85(0.66-1.11)
Low HDL-cholesterol 1.00 0.89(0.77 - 1.03) 1.00 1.11 (0.86 - 1.44) 1.00 0.81 (0.68 — 0.96)
Hypertension 1.00  0.80(0.65-0.99) 1.00 0.92 (0.69 - 1.23) 1.00 0.73 (0.54 - 0.99)
Impaired fasting glucose 1.00 0.91(0.74-1.11) 1.00 1.08 (0.80 - 1.45) 1.00 0.81 (0.62-1.07)

See Table 2 for definitions of metabolic syndrome and risk factors

Confounding variables include age, sex, family income, smoking, drinking and daily energy intake

1) Odds ratio and 95% Cl were obtained using binary logistic regression

2) The number of metabolic syndrome risk factors, Odds ratio and 95% Cl were obtained using ordinal logistic regression

Table 4. Odds ratfios (95% C.1.) for metabolic syndrome and risk factors according fo the frequency of milk intake obtained from food
frequency questionnaire method

_ Total Subjects Men Women
Metabolic syndrome
and risk factors <1 21 <1 21 <1 21
per day per day per day per day per day per day
Metabolic syndrome 1.00 0.75(0.61 -0.92) 1.00 0.84 (0.60-1.18) 1.00 0.71 (0.54 - 0.93)
Metabolic syndrome score 1.00 0.82(0.72-0.92) 1.00 0.81 (0.65-1.02) 1.00 0.81(0.70 - 0.93)
Obesity 1.00 0.83 (0.70 -0.98) 1.00 0.90(0.68-1.19) 1.00 0.78 (0.63 - 0.97)
Central obesity 1.00 0.90(0.77 - 1.06) 1.00 0.71 (0.51-1.01) 1.00 0.97 (0.81-1.17)
Hypertriglyceridemia 1.00 0.79 (0.65 - 0.94) 1.00 0.77 (0.59-1.02) 1.00 0.80(0.63-1.03)
Low HDL-cholesterol 1.00 0.79 (0.69 - 0.91) 1.00 0.91 (0.69 -1.20) 1.00 0.75 (0.64 - 0.88)
Hypertension 1.00 0.85(0.70-1.05) 1.00 0.78 (0.57 - 1.06) 1.00 0.96 (0.72-1.26)
Impaired fasting glucose 1.00 1.01 (0.83-1.22) 1.00 1.07 (0.78 - 1.47) 1.00 0.98 (0.77 - 1.26)

See Table 3 for definitions of variables.
Confounding variables include age, sex, family income, smoking, drinking and daily energy intake
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