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Association of Metabolic Syndrome with Whole Milk and Low
Fat Milk: Using Data from the Korean National Health and
Nutrition Examination Survey 2013-2015

Hyun-Chul Moon, Da-Hye Choi, Tae-Young Lee, Taek-Young Kim, Young-In An, Seong-Jee Park,
Myung-Chul Jung

Department of Family Medicine, Daejeon Veterans Hospital, Daejeon, Korea

Background: Korean milk consumption and low-fat milk sales are steadily increasing. The purpose of this study
was to examine the association of metabolic syndrome according to the type of milk.

Methods: The subjects included 5,553 persons who aged 19 to 64 years, from the data of the Korea National
Health and Nutrition Examination Survey (KNHANES) 2013-2015. All subjects were divided by intake of type of
milk that are 'whole milk intake group', 'low-fat milk intake group' and 'no milk intake group'. And the subects
were classified as 19-39 years old and 40-64 years old. In order to check differences of demo-sociographic
characteristics and metabolic risk factors in three groups, the data was analyzed by chi-square test, t-test and
binary logistic regression analysis.

Results: For subjects aged 40-64, whole milk intake group had lower relevance with metabolic syndrome than
no milk intake group (odds ratio [OR] 0.807, P=0.035, 95% confidence interval [CI] 0.660-0.985). But low fat
milk intake group was't relevant (OR 0.879, P=0.350, 95% CI 0.670-1.152). Looking at the 19-39 year-old sub-
jects, whole milk and low fat milk intake group were not associated with metaboic syndrome (OR 1.023,
P=0.911, 95% CI 0.686-1.525; OR 1.547, P=0.103, 95% CIl 0.915-2.617).

Conclusions: The results of this study show that whole milk intake is less relevant to the metabolic syndrome
than no milk intake. Low fat milk intake was not relevant. More researches are needed to determine the effects
of low fat milk and whole milk on metabolic syndrome.
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Figure 1. Flow chart for the criteria used in selection of the
subjects.

22,948 subjects included
+2013-2015 KNHANES

9,423 subjects excluded
* Age <19
«Age>65

2,261 subjects excluded
« No dietary information

* Unusual dict

2,672 subjects excluded
« Missing values for diagnosing metabolic syn-

drome
* Missing values for smoking, drinking and ex-

ercise

3,039 subjects excluded
« Milk intake less than 2 times a week in milk in-
take group

« Intake of both whole milk and low fat milk

‘ n=5,553

Abbreviation: KNHANES, the Korea National Health and
Nutrition Examination Survey.
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Table 1. General characteristics and metabolic risk factors of all subjects

Whole milk intake (n=2,298) Low fat milk intake (n=844)  No milk intake (n=2,411) P
Age,y 38.4+0.3 41.5+0.5 45.5+0.3 <0.001
Sex (men) 51.6%=+1.1% 34.2%+1.7% 50.1%+1.0% <0.001
Smoking (yes) 23.6%+1.1% 12.8%%1.3% 25.7%+1.0% <0.001
Drinking (yes) 63.9%+1.1% 56.0%+1.9% 58.9%=+1.1% 0.001
Physical activity (yes) 35.6%+1.2% 42.9%+2.0% 28.2%+1.1% <0.001
Family income <0.001
Low 31.5%+1.2% 24.8%+1.7% 37.4%+1.3%
High 68.5%+1.2% 752%+1.7% 62.6%+1.3%
Daily energy intake, kcal 2,352+22 2,186+34 1,931+19 <0.001
BMI, kg/mZ 23.4+0.1 24.1+0.2 23.8+0.1 <0.001
Waist circumference, cm 79.9+0.3 80.4+0.5 81.3+0.2 <0.001
Fasting glucose, mg/dL 96.0+0.5 96.4+0.7 99.2+0.6 <0.001
Blood pressure, mmHg
Systolic 113.0+0.4 114.2+0.6 115.9+0.4 <0.001
Diastolic 75.0+0.3 75.0+0.5 76.3+0.3 <0.001
Triglyceride, mg/dL 129.3+2.9 120.6+3.4 147.8+2.9 <0.001
HDL cholesterol, mg/dL 52.2+0.3 52.9+0.5 50.6+0.3 <0.001
Abbreviations: BMI, body mass index; HDL, high density lipoprotein.
Values are presented as weighted percent+standard error percent or meantstandard error.
Table 2. Comparison of metabolic risk factors between three categories of subjects by milk intake
Whole milk (n=2,298) Low fat milk (n=844) No milk intake (n=2,411) P
Abdominal obesity 20.0+1.0 22.9+1.7 24.5+1.0 0.007
High fasting glucose 23.4+1.1 24.0+1.0 32112 <0.001
Hypertension 20.3£1.0 22.0£1.6 25.7+1.1 0.001
Hypertriglyceridemia 26.1x1.1 24.8+1.8 33.8+1.2 <0.001
Low HDL cholesterol 26.6+1.0 30.9+1.7 33.2+1.0 <0.001
Metabolic syndrome 16.1+0.9 17.6+1.5 23.3+1.0 <0.001

Abbreviation: HDL, high density lipoprotein.

Values are presented as weighted percentstandard error percent. P-values were obtained by x*-test.
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Table 3. Comparison of metabolic risk factors according to sex and milk intake

Male (n=2,127)

Female (n=3,426)

Whole milk Low fat milk No milk intake

Whole milk  Low fat milk No milk intake

(n=974) (n=220) (n=933) P (n=1,437) (n=624) (n=1,365) P
Abdominal obesity 23.9+1.5 34.8+3.7 30.0+1.7 0.003 15.8+1.2 16.9+1.7 19.0+1.1 0.131
High fasting glucose 28.3+1.7 35.0+3.7 39.9+1.9 <0.001 18.1+£1.2 18.3+1.6 24.4+1.3 <0.001
Hypertension 27.9+1.6 33.3+£3.3 31.9+1.7 0.155 12.1+0.9 16.3+1.5 19.6x1.1 <0.001
Hypertriglyceridemia 36.3+1.7 39.1+3.5 46.9+1.8 <0.001 15.0+1.0 17.6x1.8 20.8+1.2 0.002
Low HDL cholesterol 20.2+1.4 24.0+3.2 26.8+1.6 0.008 33.5+1.4 34.4+2.1 39.5+1.4 0.010
Metabolic syndrome 21.0+1.4 25.7+3.2 29.0+1.6 0.001 10.9+0.9 13.5+1.4 17.7+1.0 <0.001

Abbreviation: HDL, high density lipoprotein.

Values are presented as weighted percenttstandard error percent. P-values were obtained by ’-test.

Table 4. Binary logistic regression analysis for metabolic syndrome by age group

OR 95% CI P
Age 19-39 (n=1,993)

Milk intake 1.105 0.756-1.617 0.605
Whole milk intake 1.023 0.686-1.525 0.911
Low fat milk intake 1.547 0.915-2.617 0.103

Age 40-64 (n=3,560)

Milk intake 0.826 0.690-0.989 0.038
Whole milk intake 0.807 0.660-0.985 0.035
Low fat milk intake 0.879 0.670-1.152 0.350

Abbreviations: OR, odds ratio; CI, confidence interval.

P-values were obtained by binary logistic regression analysis adjusted for sex, smoking, drinking and physical activity.
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