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Although previous studies have shown that milk intake has some protective effects on
metabolic syndrome (MS), there are few data on the relation between MS and milk
consumption in Korean. To evaluate the association between milk intake frequency and
MS, 4,890 subjects (2,052 men and 2,838 women) were included in the analysis, based on
the national data from representative random sample of the third Korea National Health
and Nutrition Examination Survey (KNHANES IIl) in 2005. We conducted both univariate
and multivariate logistic regression analysis with adjustment for confounding factors
associated with MS. Mean (+SD) age of subjects was 47.1£15.5 yr. In univariate analysis,
the risk of MS was inversely associated with the frequency of milk intake, but this relation
was attenuated in multivariate regression. In the individuals with BMI =23 kg/m?, those
with highest quartile of milk consumption (once daily or more) had significantly lower risk
of MS (OR [95% Cl] 0.72 [0.57-0.92] compared with lowest quartile [those rarely
consumed)]) after adjustment, but not among leaner individuals (BMI <23 kg/m?). Korean
overweight adults who drink milk more frequently may be protected against MS. But it
seems that this relation is somewhat different among MS components.
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INTRODUCTION

The mean daily milk intake of Koreans is reported as 66.5 mg
per day and total dairy intake is up to 90 g per day, which is far
less than those of western countries (1). Milk is in the limelight
as the perfect food and recognized as main source to provide
many important nutrients such as protein, essential vitamins,
and minerals. In this background, Korean Ministry of Health
and Welfare published dietary guideline for Koreans to recom-
mend regular intake of various dairy foods (2). The effects of
milk consumption on health have been vigorously discussed,
especially in the aspect of bone mineralization, cancer, allergy,
and lactose intolerance. Recently, the effects of milk intake on
obesity, metabolic syndrome (MS), cardiovascular disease, and
cerebrovascular disease have been published, but the results
were inconsistent (3-6).

In some previous cross-sectional studies during the late 20th
century, milk intake was reported to increase the cerebro- and
cardiovascular diseases, but recent prospective studies (7-9) con-
tradicted to those previous studies. It is not proven yet whether
milk did increase the risk of vascular disease or not (10-14). Some
(15, 16) reported that milk intake was associated with low prev-
alence of hypertension and diabetes. However others recom-
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mended to limit milk intake because milk contains approxima-
tely 60 kcal per 100 mL and high proportion of fat and high milk
intake might result in obesity and cardiovascular disease. Milk
consumption of Koreans is relatively lower than that of western
countries. Daily milk drinker is 32.9% at most and those who
drink less than once per week is up to 34.3% (1). In Korea, al-
though some advocate various beneficial effects of milk con-
sidering relatively lower consumption, others refute this argu-
ment due to the concern of obesity. Because there are few stud-
ies on the relation between milk intake and MS in Korean, we
aimed to verify the association between milk consumption and
MS, using nationwide data from random samples of the third
Korea National Health and Nutrition Examination Survey
(KNHANES III).

MATERIALS AND METHODS

Study population

The general aim of KNHANES was to assess the health and nu-
tritional status of the Korean population. The KNHANES had
begun in 1998 and has been conducted as a series of surveys:
1998 (1st), 2001 (2nd), and 2005 (3rd). Specific aims were, in a
cross-sectional study of nationally representative samples of the
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non-institutionalized civilian Korean population aged >1 yr, to
monitor the trends of prevalence, awareness, treatment, and con-
trol of selected chronic diseases, to monitor the trends in nutri-
tional status and risk behaviors, and to analyze risk factors for
chronic diseases. For these purposes, with standardized high-
quality methods, extensive data on health and nutrition are col-
lected by health interview, health examination (physical exami-
nation, clinical measurements, and tests), and dietary interview.
Dietary interview contains various questions on food frequency
(rarely, 6-11/y1, once monthly, 2-3/month, once/week, 2-3/week,
4-6/week, once daily, twice daily, and trice daily).

In the third survey (2005), a stratified multistage probability
sampling was used. Of 13,345 households selected, nutritional
survey was performed among 9,047 persons from 3,994 house-
holds (17).

We used the data of 3rd survey, extracted nutritional data of
adults aged 19 or more, and matched them with health exami-
nation and health interview data, which included height, weight,
waist circumference, blood pressure, triglyceride (TG), high-den-
sity lipoprotein (HDL)-cholesterol, blood glucose, smoking his-
tory, physical activity, alcohol drinking, and past medical histo-
ry. Finally 4,890 individuals with complete health examination
data and health interview data were included for this analysis.
The study was approved by the Institutional Review Boards of
the Seoul National University Hospital (H-1003-014-311).

Measurement and data processing

Height was measured by 0.1 cm unit and weight was measured
by 0.1 kg unit. Body mass index (BMI) was calculated as weight
divided by height squared (kg/m?). Waist circumference was
measured according to WHO guideline (18) at the end of a nor-
mal expiration, with the arms relaxed at the sides, under the mid-
line of the participant’s armpit, at the midpoint between the low-
er part of the last rib and the top of the hip. Blood pressure was
measured manually two times 30 sec interval after minimum 5
min rest in a sitting chair, and mean value was taken.

Gender, age, educational level, household income, and oc-
cupation of the subjects were asked. Educational level was fur-
ther classified into no education, under 6 yr of education, 7-9 yr
of education, 10-12 yr of education (high school level), 13-16 yr
of education (university level), and more than 16 yr of educa-
tion. Occupation was classified according to Korean standard
job classifications. Household income was excluded from final
analysis because of low reply rate.

Smoking status was classified as current smoking, ex-smok-
ing, and non-smoking. Physical activity was assessed by regular
exercise or not. The alcohol consumption was measured through
24-hrrecall.

Current medications on hypertension, diabetes, and dyslip-
idemia were also asked.

Frequency of milk and dairy food intake such as yogurt and
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ice cream was assessed from nutritional data. Also daily intake
of total calorie, protein, fat, carbohydrate, and fiber were assessed
through 24-hr recall by well-trained nutritionist or interviewer.

Fasting blood glucose (FBS), HDL-cholesterol, and TG were
measured from venous blood after midnight fasting (longer than
10 hr). MS was diagnosed according to the National Cholesterol
Education Program-Adult Treatment Panel III criteria (19), mod-
ified with Korean abdominal obesity criterion (waist circumfer-
ence >90 cm in men and >85 cm in women) (20).

Statistical analysis
Cutoffs for quartiles of milk intake were calculated, and subjects
were categorized according to the quartiles as ‘rarely, ‘once week-
ly or less; ‘2-6 times/week; and ‘once daily or more’ Chi-square
test and chi-square test for linear by linear association were used
to detect any significant differences in the distribution of sub-
jects across the quartiles of milk intake with regard to categori-
cal variables (sex, occupation, smoking, physical activity, BMI
category, MS, and its components). Significant differences in
continuous variables (age, total energy intake, alcohol intake,
and fiber intake) across quartiles of milk intake were searched
by using one-way analysis of variance. To ascertain the associa-
tion of milk intakes with MS and its components, we used logis-
tic regression models; 1) unadjusted, 2) age-adjusted, 3) adjust-
ed for age, sex, BMI, education level, smoking status, regular
exercise, daily amount of alcohol, fiber, and total energy intake.
We made stratified analysis with the cutoff point of BMI of 25
kg/m? (obesity criterion for Koreans) first and repeated the same
analysis with the cutoff point of BMI of 23 kg/m? (overweight
criterion for Koreans). We used STATA software (version 11.0)
for all statistical analyses. Statistical significance was defined as
a P<0.05.

RESULTS

General characteristics of subjects

The characteristics of the study population are presented in
Table 1. A total of 4,890 subjects (2,052 men, 2,838 women) was
available for analysis. Mean age was 47.1 yr; mean alcohol in-
take was 7.6 g/day; 21.6% of subjects were currently smoking;
31.5% were obese (BMI >25 kg/m?); 24.8% had abdominal obe-
sity; and 21.8% had MS.

Significant differences were observed across the quartiles
of milk intake frequency with regard to age, educational level,
smoking status, physical activity, BMI category, MS, and its com-
ponents. Especially, subjects in the first quartile were older, more
obese, and had lower educational level, more MS and its com-
ponents. They also took lower total calorie than subjects in other
three quartiles. The prevalence of MS was 28.8% in the 1st quar-
tile, while 21.8% in the 4th quartile. There was also significant
linear by linear association between milk intake frequency and
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Table 1. General characteristics of subjects according to milk consumption frequency

Milk consumption frequency (mean=SD or frequency (%))

1st quartile (n=1,283)  2nd quartile (~=1,221)  3rd quartile (1=1,025)  4th quartile (n=1,361) Total Pvalue*
rarely <1/week 2-6/week >1/day

Age (yn) 54.1+£15.3 47.4+15.2 42.44+14.3 43.8+14.3 47.13+15.5 <0.001
Sex

Male 568 (44.3) 580 (47.5) 431 (42.0) 473 (34.8) 2,052 (42.0) <0.001

Female 715 (55.7) 641 (52.5) 594 (58.0) 888 (65.2) 2,838 (58.0)
Education level

None 194 (15.1) 93 (7.6) 41 (4.0) 57 (4.2) 385 (7.9) <0.001

1-6yr 331 (25.8) 224 (18.3) 116 (11.3) 159 (11.7) 830 (17.0)

7-9yr 155 (12.1) 144 (11.8) 120 (11.7) 146 (10.7) 565 (11.6)

10-12 yr 377 (29.4) 421 (34.5) 353 (34.4) 486 (35.7) 1,637 (33.5)

>13yr 226 (17.6) 339 (27.8) 394 (38.4) 513 (37.7) 1,472 (30.1)
Smoking status

Current 298 (23.2) 306 (25.1) 207 (20.2) 244 (17.9) 1,055 (21.6) <0.001

Former 247 (19.3) 240 (19.7) 169 (16.5) 189 (13.9) 845 (17.3)

Never 714 (55.7) 657 (53.8) 630 (61.5) 901 (66.2) 2,902 (59.3)
Regular exercise

- 707 (55.1) 676 (55.4) 496 (48.4) 640 (47.0) 2,519 (51.5) <0.001

+ 552 (43.0) 527 (43.2) 510 (49.8) 694 (51.0) 2,283 (46.7)
BMI

<23 kg/m? 508 (39.6) 512 (41.9) 442 (43.1) 639 (47.0) 2,101 (43.0) 0.007

>23, <25 kg/m? 321 (25.0) 315 (25.8) 256 (25.0) 330 (24.2) 1,222 (25.0)

>25 kg/m? 449 (35.0) 390 (31.9) 320 (31.2) 383 (28.1) 1,542 (31.5)
Abdominal obesity" 401 (31.3) 307 (25.1) 230 (22.4) 277 (20.4) 1,215 (24.8) <0.001
Fasting sugar abnormality* 189 (14.7) 134 (11.0) 100 (9.8) 136 (10.0) 559 (11.4) <0.001
Blood pressure abnormality$ 554 (43.2) 421 (34.5) 264 (25.8) 350 (25.7) 1,589 (32.5) <0.001
Triglyceride abnormality” 419 (32.7) 334 (27.4) 248 (24.2) 318 (23.4) 1,319 (27.0) <0.001
HDL-cholesterol abnormality” 778 (60.6) 637 (52.2) 559 (54.5) 727 (53.4) 2,701 (55.2) <0.001
Metabolic syndrome 369 (28.8) 261 (21.4) 208 (20.3) 228 (16.8) 1,066 (21.8) <0.001
Total energy intake (kcal/d) 1,925.24+799.0 2,020.5+819.6 2,073.74+848.0 2,073.2+861.3 2,021.2+834.1 <0.001
Fiber intake (g/d) 7.8+45 7.8+4.5 7.9+45 8.1£4.5 7.9+45 0.456
Alcohol intake (g/d) 9.2+29.7 9.7+33.7 8.94+29.7 7.6+30.3 8.8+30.9 0.328

*12 test for categorical variables; ANOVA for continuous variables; Abdominal circumference =90 cm for men and =85 cm for women; *Fasting blood glucose >110 mg/dL or
on diabetes medication; SSystolic blood pressure =130 mmHg or diastolic blood pressure >85 mmHg or on hypertension medication; "Triglycerides >150 mg/dL or on
triglycerides medication; "HDL-cholesterol <40 mg/dL for men, <50 mg/dL for women, or on HDL-cholesterol medication.

Table 2. Odds ratio for metabolic syndrome according to milk intake frequency

1st quartile 2nd quartile 3rd quartile 4th quartile P for

e (rarely)  (<1/week) (2-6/week) (>1/day) trend
Mode! 1 1.00 0.67 0.62 049  <0.001
unadjusted (0.55-0.80) (0.51-0.75) (0.41-0.59)

Model 2 1.00 0.92 0.93 079 0048
age-adjusted (0.77-1.11) (0.77-1.14) (0.66-0.94)

Mode! 3 1.00 0.86 1.11 085 0412
demographic, (0.69-1.07) (0.87-1.40) (0.68-1.06)

lifestyle,

and dietary factors*

*demographic include age, sex, body mass index, education level; lifestyle include
smoking, physical activity, daily alcohol intake; dietary factors include daily energy
intake, daily fiber intake.

MS and its components (by chi-squared test for linear by linear
association).

Relation between milk intake frequency and MS

Favorable effect of milk intake against MS was shown in model
1 (unadjusted) but this effect was attenuated after adjustment
for age (model 2) and further variables (model 3). A significant
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trend was observed in model 1 toward the incidence of MS, but
was attenuated in model 2 and 3 (Table 2). For each component
of MS, there was also significant favorable effect and trend in
model 1, but was attenuated in model 2 and 3. Moreover, there
was positive significant trend toward FBS abnormality in model
3 (fully adjusted model), and significant increased risk (OR 1.35,
95% CI 1.04-1.74) in 4th quartile over 1st quartile. But for HDL-
cholesterol abnormality, significant effect was observed in 2nd
quartile (OR 0.75, 95% CI 0.63-0.89) and 4th quartile (OR 0.75
95% CI 0.63-0.89) over 1st quartile (Table 3). For TG and blood
pressure, mild protective effect was observed but there was no
significant trend.

When we stratified the subjects according to BMI, frequent
milk intake showed significant favorable effect among subjects
with BMI >23 kg/m? against MS and its components except for
FBS and waist circumference (Fig. 1). This effect was more prom-
inent in lipid profiles (TG, and HDL-cholesterol). For waist cir-
cumference, there was only mild, statistically insignificant favor-
able effect. Meanwhile, increased milk intake frequency showed
significant effect among subjects with BMI <23 kg/m* on FBS
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Table 3. Crude and adjusted odds ratio (OR) for metabolic syndrome components according to milk intake

Crude OR Adjusted OR*

1st quartile  2nd quartile  3rd quartile  4th quartile LBLAT 1st quartile  2nd quartile ~ 3rd quartile  4th quartile Pfor

(rarely) (<1/week)  (2-6/week) (>1/day) (rarely) (<1/week)  (2-6/week) (>1/d) trend

FBS abnormality 1.00 0.71 0.67 0.70 0.002 1.00 0.96 1.31 1.35 0.007
(0.56-0.90)  (0.52-0.87)  (0.56-0.88) (0.74-1.24)  (0.99-1.74)  (1.04-1.74)

TG abnormality 1.00 0.77 0.65 0.62 <0.001 1.00 0.84 0.83 0.84 0.100
(0.65-0.92)  (0.54-0.78)  (0.52-0.74) (0.69-1.01) (0.68-1.02) (0.70-1.02)

HDL-Cholesterol 1.00 0.71 0.78 0.74 0.002 1.00 0.75 0.83 0.75 0.877
abnormality (0.60-0.83)  (0.66-0.92) (0.64-0.87) (0.63-0.89)  (0.69-1.00)  (0.63-0.89)

BP abnormality 1.00 0.69 0.46 0.46 <0.001 1.00 1.00 0.87 0.90 0.899
(0.59-0.81)  (0.38-0.55)  (0.39-0.55) (0.82-1.21)  (0.10-1.08)  (0.74-1.09)

WC abnormality 1.00 0.74 0.64 0.56 <0.001 1.00 0.92 0.89 0.82 0.136
(0.62-0.88)  (0.53-0.77) (0.47-0.67) (0.72-1.18)  (0.68-1.19)  (0.64-1.06)

*adjusted for age, sex, BMI, education level, smoking status, regular exercise, daily amount of alcohol intake, daily amount of total energy intake, daily amount of fiber; flinear
by linear association. FBS, fasting blood sugar; TG, triglycerides; HDL, high-density lipoprotein; BP, blood pressure; WC, waist circumference.

4 FBS
BMI <23 BMI >23
S 3
=
Yo
(=2}
i=] -
g 2 Pfor trend=0.169
v
S 1te E
Pfor trend=0.006
0 L Il Il Il 3 Il Il Il Il
1stQ 2ndQ 3rdQ  4thQ 1stQ 2ndQ 3rdQ  4thQ
Milk intake
A HDL-cholesterol
BMI <23 BMI >23
S 3k
=
[Te)
(o]
g 2t
S Pfor trend=0.965
3 Pfor trend <0.001
S 1le E E °
] L
0 1 | | | 3 | | | |
1stQ  2ndQ 3rdQ  4thQ 1stQ  2ndQ 3rdQ  4thQ
Milk intake
4L Blood Pressure
BMI <23 BMI >23
S 3
=
[Te)
(o] |
2 2+ 3
k= Pfor trend=0.722 ;
; Pfor trend=0.083
3 |
R S R
0 1 | | | 3 | | | |
1stQ 2ndQ 3rdQ  4thQ 1stQ 2ndQ 3rdQ  4thQ
Milk intake

0dds ratio 95% Cl Odds ratio 95% Cl

0dds ratio 95% Cl

0

~ Waist Circumference
BMI <23 BMI >23
Pfor trend:g.492
Pfor trend=0.061
le ° ° E E E
1stQ 2ndQ 3rdQ  4thQ 1stQ 2ndQ 3rdQ  4thQ
Milk intake
5 Triglycerides
BMI <23 BMI >23
i Pfor trend=0.606
} Por trend=0.01
e Y
R
L | | | i | | | |
1stQ  2ndQ 3rdQ  4thQ 1stQ  2ndQ 3rdQ  4thQ
Milk intake
5 Metabolic Syndrome
BMI <23 BMI >23
B Pfor trend=0.064
Pfor trend=0.03
L | | | i | | | |
1stQ  2ndQ 3rdQ  4thQ 1stQ  2ndQ 3rdQ  4thQ
Milk intake

Fig. 1. Adjusted odds ratio of metabolic syndrome and its components according to milk intake (BMI <23 kg/m? vs. BMI >23 kg/m?).
FBS, fasting blood sugar; HDL, high-density lipoprotein.

1476

http://jkms.org

DOI: 10.3346/jkms.2010.25.10.1473



Kwon HT, et al. « Milk Intake and Metabolic Syndrome in Korean

JKMS

(OR 1.89, 95% CI 1.14-3.11, 4th quartile compared with 1st quar-
tile), and also showed mild increased risk of MS (OR 1.52, 95%
CI0.90-2.57, 4th quartile compared with 1st quartile).

DISCUSSION

Previous studies have reported that milk intake was inversely
associated with prevalence of MS, but we did not find clear rela-
tion of milk intake on MS in Korean people using the KNHANES
III data. In univariate analysis, the prevalence of MS and its com-
ponents decreased as the frequency of milk intake increased.
But in multivariate analysis adjusted for several risk factors re-
lated with MS, this favorable effect was decreased and there was
no clear dose-response relationship. In the individuals with BMI
>23 kg/m?, those with highest quartile of milk consumption
(once daily or more) had significantly lower risk of MS (OR [95%
CI] 0.72 [0.57-0.92] compared with lowest quartile [those rarely
consumed]) after adjustment, but not among lean individuals
(BMI <23 kg/m?).

There have been many debates on the effects of milk con-
sumption on cardiovascular disease, cerebrovascular disease,
and MS (21). While several observational studies (22, 23) in the
past century have reported that people who drink milk frequent-
ly have relatively high prevalence of both cerebrovascular and
cardiovascular disease due to atherosclerosis, recent prospec-
tive researches retorted an argument against the previous stud-
ies. Elwood et al. (8) reported that milk drink did not incur any
risk of vascular disease because a pooled estimate of odds ratio
for any vascular event when compared with the risk in those
with the lowest consumption was 0.84 (95% CI; 0.78-0.90) in
subjects with highest intakes of milk. In Carphilly cohort study
(9), in which were 665 elderly men followed up for 20 yr, the odds
ratio when compared with those with lower intakes of milk, was
0.52 (0.27-0.99) for ischemic stroke in men whose milk consump-
tion was the median or higher. In case of MS, one cohort study,
followed up 2,375 men, reported that increased milk consump-
tion was inversely associated with the decrease incidence of MS
(11) and also CARDIA study (10), followed up 3,157 young adults,
in which dairy consumption was inversely associated with the
incidence of insulin resistance syndrome among individuals
who was overweight (BMI >25 kg/m?) at baseline but not among
leaner individuals (BMI <25 kg/m?).

Several studies suggested beneficial effect of milk intake on
diabetes mellitus both in men (16) and women (24, 25). How-
ever Lawlor DA et al. (13) reported that individuals who did not
drink milk had lower prevalence of insulin resistance and MS,
also one cross-sectional study (12) reported that milk intake was
associated with high incidence of abnormal blood pressure while
not associated with body weight, blood glucose, and lipid.

There have been some controversies on the effect of milk on
obesity. On one hand milk consumption can cause over-nutri-
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tion and weight gain, on the other hand milk intake, especially
by calcium intake, can help obese people to lose their weight.
Data from cross-sectional epidemiological studies support the
hypothesis that a dairy food-rich diet is associated with low fat
accumulation in adults and children. But prospective studies
and randomized controlled intervention trials have yielded in-
consistent results (4, 26).

In our study, frequent milk intake was significantly associated
with low risk of MS in univariate analysis; however, after adjust-
ment for several confounding factors, we could not find same
results.

Recent Hoorn study (27) investigated the association between
dairy intake and change in metabolic risk factors over 6.4 yr;
baseline dairy consumption was neither associated with the
changes in blood glucose, lipid levels, or blood pressure, nor
with the risk of developing the MS. Especially in subjects with
BMI <25 kg/m?, higher dairy consumption was significantly as-
sociated with an increase in BMI, weight, waist circumference,
and a decrease in HDL-cholesterol.

Several studies (10, 24) analyzed the effect of total dairy intake
including fermented milk, cheese, and ice cream and compared
the effects of low fat or skim milk and high fat milk. In these stud-
ies, low fat milk was related with low prevalence of MS. In this
connection, there were no data on consumption of fermented
milk or low fat/skim milk in KNHANES III, and also there was no
total dairy intake frequency. Therefore, we took milk as repre-
sentative of dairy food in this study. According to the KNHANES
111, total dairy consumption per day was 89.7 g, which was con-
sisted of 66.5 g of milk, 13.3 g of yogurt, 6.9 g of ice cream, and
others (1).

There have been a few studies investigating the effect of milk
drinking in Asians. One cross-sectional study (28) for 988 Hong
Kong Chinese reported that dietary habits might not be a strong
risk factor for the glucose intolerance. Another study (29) for
2,106 Japanese reported that dietary pattern characterized by
frequent consumption of dairy products might be associated
with a decreased risk of glucose intolerance. However, this study
had a limitation because combined effect of overall healthy-eat-
ing pattern including high intake of milk, fruits and vegetables,
and low alcohol drinking was analyzed. In a population-based
cross-sectional study for 827 Iranian (15), dairy consumption
was inversely associated with the risk of having MS, while eth-
nic difference was described in relation between milk intake
and MS (14).

Several studies analyzed the association between dairy intake
and MS according to the degree of obesity. In CARDIA study
(10), dairy consumption was inversely associated with the inci-
dence of insulin resistance syndrome components only in over-
weight adults (BMI 225 kg/m?*). However, Hoorn study (27) re-
ported that high dairy consumption showed no effect on risk
factors of MS in overweight; and was significantly associated
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with an increase in BMI, weight, waist, and lipids. When we an-
alyzed data according to the degree of BMI, risk of abnormal
blood glucose and MS significantly increased as the frequency
of milk intake increased in the subjects with BMI <23 kg/m?.
But in the subjects with BMI >23 kg/m?, higher milk intake was
significantly associated with low prevalence of high blood pres-
sure, high triglyceride, low HDL-cholesterol, and MS. Pereira et
al. suggested that because individuals who are not overweight
(BMI <23 kg/m?) might be protected from insulin resistance
and obesity by other lifestyle or genetic factors, the association
between dairy intake and MS cannot be observed (10). Addi-
tionally in the stratified analysis by the age group or sex, there
was no significant association between the risk of MS and milk
intake frequency.

Because our study was observational, we cannot rule out re-
sidual confounding, and we cannot conclude that frequent milk
intake in overweight individual reduced the incidence of MS.
Nevertheless the strength of this study is that we analyze nation-
wide representative data of Korea and adjusted various factors
associated with MS. In summary, our study suggested that di-
etary patterns with increased frequency of milk had an inverse
relationship with MS among overweight adults. But this effect
was variable according to MS components. Because of high
prevalence of lactase deficiency, Koreans drink less amount of
milk, and may weaken the relation between milk intake frequen-
cy and MS. In addition, carbohydrate-rich food of traditional
Korean eating pattern can increase the risk of abnormal glucose
test (17). For more accurate evaluation, prospective study will
be needed, especially in subjects with higher milk intake and
various kinds of dairy foods.
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