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Abstract This study aimed to examine the prevalence rate of metabolic syndrome according to milk
and dairy products intake and physical activity in Korean adults. After adjusting the age and sex, which
are confounding factors that may affect the disease were analyzed by logistic analysis to confirm their
association with metabolic syndrome. The subjects included 444 males and 807 females, aged 19 to 64
years, from the data of The Korean National Health and Nutrition Survey 2016-2017". Milk and dairy
product intake and physical activity were significantly associated with metabolic syndrome (OR 1.85,
95% CI 1.13 - 3.15), and low HDL-cholesterol (OR 1.52, 95% CI: 1.07 - 2.18). The results of this study

show that dairy intake and physical activity tend to prevent metabolic syndrome.
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Korean national health
and nutrition examination survey
2016, 2017(n=16,277)

Excluded (Age < 20, Age > 65

n=8,350)

N=7,927

Excluded( n=805 )
766 Energy intake < 500 kcal, >5000kcal

/ non-response & missing of Metabolic syndrome
39 Missing of descriptive data

N=7,122

Excluded( n=5,871)

No 24hr recall dietary information
Subjects who have not consumed milk and
dairy products

N=1,251

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.
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Table 1. General characteristics of subject

R 2 AR AR 18
EA4E glskoit E3t
ARSEZO] o Rel 9F 9 FAIES AF ol ot
PIAE EF75ta 2 -HHLS Bolo] Hxo] EAL vl
Wtk AgEdt AgE AL 7 2 FAE A
o AAZE ol fof g tASST ] WS ol
7] 9o EXAE SR (binary logistic regression)
< AASIE

ofr

£ A79 didA= BF 1,251 0= A2 4441,
o442 807, 9] W A2 43.0 £ 1244, 94
L 435 + 12040tk AESR S 4898 ERdld
ol whet gRlst At i IF 2 ASSFEA
Hlgo] 7P WokL, ALY S tiEol el o
AAEC] |, | BF 50%S it A 1\ 855
AT g GRE= 73.4%, A= 47.4%Q3, F
33] ol ALt B = TS 52.7% A

Male Female
Subject, n(%) 444(35.5) 807(64.5)
Age (years), Mean + SD 430 + 124 435 £ 120
Family Income, n(%) Low 42(9.5) 12(2.5)
Low-middle 79(17.8) 21(4.7)
Middle-high 135(30.4) 149(33.6)
High 188(42.3) 262(59.1)
Education, n(%) Elementary school 11(2.5) 60(7.4)
Middle School 21(4.7) 65(8.1)
High school 149(33.6) 250(31.0)
University graduate 262(59.1) 432(53.5)
Drinking", n(%) No 118(26.6) 42(52.9)
Yes 326(73.4) 380(47.1)
Smoking?, n(%) No 304(68.5) 768(95.2)
Yes 140(31.5) 39(4.8)
Walking Activity”, n(%) No 197(44.4) 33.4(41.3)
Yes 247(55.6) 473(58.7)
Physical Activity”, n(%) No 210(47.3) 421(52.2)
Yes 234(52.7) 386(47.8)

K Experience of drinking alcohol for life

2 Cigarette smoking more than 5 packs for life

9 3 times a week for at least 60 minutes of walking

9 3 times a week for at least 75 minutes of vigorous intensity exercise
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Table 2. Comparison of characteristics among subjects with and without metabolic syndrome

Metabolic Syndrome

No Yes
Men, % 353 85 ™
Age (years), Mean + SD 428 + 122 472 + 107"
Family Income (quartile), Low, % 8.7 13
Drinking”, Yes, % 52.0 45
Smoking”, Yes, % 13.2 41 ™
Physical Activity”, Yes, % 458 67"
Daily Energy Intake (kcal), Mean + SD 2050.0 + 805.2 21706 = 8221

v Experience of drinking alcohol for life
? Cigarette smoking more than 5 packs for life

% 3 times a week for at least 75 minutes of vigorous intensity exercise
* p 0.05, **: p {001, **: p {0.001 by x2-test or Wilcoxon rank sum test

Table 3. Comparison of characteristics between two categories according to the consumption of milk and dairy

products
Milk Dairy products

{1 Serving per day > 1 Serving  per day {1 Serving per day > 1 Serving per day
Men, % 29.7 14.0 38.7 5.0
Age (years), Mean + SD 436+ 123 426 + 108 43.1 + 120 44.8 + 134
Family Income (quartile), Low, % 7.0 29 8.7 1.2
Drinking”, Yes, % 420 18.0° 53.9 6.1"
Smoking?, Yes, % 124 49 16.1 1.1
Daily Energy Intake (kcal), Mean £ 55594 4 7051 21479 + 8325 20615 £ 8141 20939 + 7564

SD

1)E><perience of drinking alcohol for life
2Cigarette smoking more than 5 packs for life
* p € 0.05 by x2-test or Wilcoxon rank sum test
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A BEE Table 49 ATk SRE 15 £ o N RIS Slzon S % AT 131 ol 4
ARSI ThRe] A9 BN Sd7h 808 + 100 cm ST AARES WS e o, 9% 9L 94
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Table 4. Comparison of metabolic syndrome and risk factors between subjects by milk and dairy products

Milk Dairy products
{ 1 Serving per day > 1 Serving per day { 1 Serving per day > 1 Serving per day

Metabolic Syndrome”, % 9.1 34 1.4 1.1
Obesity?, % 14.9 7.6 19.4 9.6
Central Obesity”, % 20.7 9.0 20.0 25
Central Circumference (cm), Mean + SD 796 + 101 808 + 100 798 + 102 80.8 t+ 134

Normal, = % (male { 90cm / 784 74.7 775 758

female ¢ 85cm)

Disease, % 216 253 225 24.2
Hypertriglyceridemiad), % 8.8 35 10.7 1.6
Triglyceride (mg/dL), Mean £ SD 1272+ 129.9 1284 + 137.4 1282 + 136.7 1225 + 825

Normal, % ({ 150 mg/dl) 87.9 88.3 838.2 86.4

Disease, % 12.1 1.7 11.8 13.6
Low HDL-cholesterol’, % 20.7 9.0 27.0 2.7
HypertensionG), % 14.9 6.6 19.3 2.1
Impaired Fasting Glucose”, % 6.9 28" 8.6 1.0
Total cholesterol (mg/dL), Mean + SD 1976 ¢ 37.6 1949 + 39.9 1968 + 38.6 1971+ 36.4
LDL-cholesterol (mg/dL), Mean + SD 1245 + 36.0 1200 + 383 1227  + 37.0 1268 + 345

Normal, % (male { 40mg/d!
fomalo < 50r‘(ng y dl)< 9/ / 98.0 98.1 9.0 97.7

Disease, % 2.0 1.9 2.0 2.3

Y Presence of at least three among the five metabolic risk factors (NCEP ATP Il 2001 definition)
2 Body mass index > 25kg/m2

¥ Waist circumference > 90 cm(man), > 80 cm (woman)

o Fasting plasma triacylglycerol > 150 mg/dL

% Fasting plasma HDL-cholesterol ¢ 40 mg/dL (man), ¢ 50 mg/dL (woman)

% Blood pressure > 130/85 mmHg

7 Fasting plasma glucose > 100 mg/dL

* p € 0.05 **: p < 0.01 by x2-test or Wilcoxon rank sum test
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Table 5. Odds ratios (95% C.l.) for metabolic syndrome and risk factors according to milk and dairy intakes and

physical activity

INPN" INPS? ISPN? 1SPS”

n=372 n=361 n=259 n=259
Metabolic Syndromem 1.86 (1.13-3.15) 1.28 (0.81-2.06) 1.34 (0.88-2.06) 1.00
Central Obesity 1.04 (0.72-1.563) 0.83 (0.58-1.20) 1.23 (0.86-1.75) 1.00
Hypertriglyceridemia 1.24 (0.76-2.08) 0.93 (0.58-1.49) 1.13 (0.72-1.77) 1.00
Low HDL-cholesterol 1.52 (1.07-2.18) 0.97 (0.70-1.36) 1.19 (0.87-1.62) 1.00
Hypertension 0.91 (0.62-1.36) 1.06 (0.71-1.59) 0.92 (0.64-1.31) 1.00
Impaired Fasting Glucose 1.17 (0.68-2.04) 0.78 (0.48-1.29) 1.30 (0.79-2.18) 1.00
Total cholesterol 1.93 (1.18-3.28) 1.94 (1.23-3.09) 1.17 (0.75-1.84) 1.00
High LDL-cholesterol 3.92 (1.04-25.44) 0.96 (0.38-2.50) 2.72 (0.92-9.88) 1.00

Confounding variables include age, sex, family income, smoking and drinking

VN : Milk and dairy intake { 1 Serving per day, PN : Physical activity no sufficient
2N : Milk and dairy intake { 1 Serving per day, PS : Physical activity sufficient
915 : Milk and dairy intake > 1 Serving per day, PN : Physical activity no sufficient
Y18 1 Milk and dairy intake = 1 Serving per day, PS : Physical activity sufficient

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