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Association between Alcohol
Consumption and Metabolic Syndrome
Determined by Facial Flushing in Korean
Women
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Background: This study aimed to examine the relationship between alcohol consumption and metabolic syndrome in Korean women as determined by facial flushing.
Methods: Of the female patients aged <65 years who visited the health promotion center at Chungnam National
University Hospital from January 2016 to March 2017, 1,344 women were included. After adjusting for confounding
factors such as age, body mass index, smoking, exercise, and menopausal status, multiple logistic regression analysis was performed to assess the association between alcohol consumption and the risk of metabolic syndrome in
the facial flushing and non-facial flushing groups compared with the non-drinkers.
Results: Even after adjusting for confounding factors, the risk of metabolic syndrome was significantly high in all
drinking subgroups (≤2 standard drinks: odds ratio [OR], 1.68; 95% confidence interval [CI], 1.10–2.68; 2<, ≤4 standard drinks: OR, 2.48; 95% CI, 1.29–4.74; and >4 standard drinks: OR, 4.16; 95% CI, 2.03–8.30) of the facial flushing
group. The risk of metabolic syndrome was significantly high only in the subgroup of weekly alcohol consumption
>4 standard drinks (OR, 2.20; 95% CI, 1.07–4.52) in the non-facial flushing group.
Conclusion: This study suggests that Korean women experiencing facial flushing when drinking have a higher risk
of developing metabolic syndrome even with a low weekly drinking amount than those who do not experience face
flushing.
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INTRODUCTION

male drinkers.12) Therefore, it can be concluded that the risk of meta-

Drinking-related facial flushing occurs when blood flow to the face in-

would differ despite the same level of alcohol consumption.

bolic syndrome among women with and those without facial flushing

creases temporarily after alcohol consumption, with the expansion of

There is a rising trend of alcohol consumption among women in

facial blood vessels.1) In Korean gatherings offering alcoholic drinks,

Korea. According to the 2015 Korea National Health and Nutrition Ex-

facial flushing in alcohol consumers is caused mainly by the accumu-

amination Survey conducted by the Ministry of Health and Welfare,

lation of acetaldehyde and is related to alcohol metabolism in the

the monthly rate of alcohol consumption was 46.5%, with 5.8% engag-

2)

body. Some Asians, including Koreans, have the genetic variant of the

ing in high-risk alcohol consumption; the monthly rate of excessive

ALDH2 gene that produces inactive aldehyde dehydrogenase (ALDH)

drinking, where subjects had more than 5 drinks in one sitting at least

2, which is related to reduced alcohol metabolism; these Asians expe-

once a month in the last year, was 23.2%, increasing consistently over

rience a higher incidence of facial flushing than those who do not have

the last decade.13)

3)

this genetic variation. The differences in the metabolism of aldehyde

While studies are being published consistently on metabolic syn-

result in differences in alcohol metabolism in individuals during alco-

drome and relevant factors such as lifestyle habits, including exercise

hol consumption.4)

and diet, there is a lack of research on alcohol consumption levels and

Metabolic syndrome is characterized by insulin resistance, high
5)

metabolic syndrome in Korean women who drink and experience fa-

blood pressure, abdominal obesity, and dyslipidemia, and is it an im-

cial flushing. Therefore, this study aims to examine the risk of meta-

portant risk factor in cardiovascular disorders and type 2 diabetes.6)

bolic syndrome according to levels of alcohol consumption in Korean

The relationship between metabolic syndrome and alcohol consump-

women with and without facial flushing.

tion indicates that light and moderate levels of alcohol consumption
increase the serum level of high-density lipoprotein cholesterol
(HDLC) and restrict blood clotting and grouping of platelets, resulting

METHODS

in protective effects from cardiovascular diseases and reducing the risk

1. Study Subjects

of metabolic syndrome.7) However, heavy drinking increases blood

This study recruited 1,546 women aged less than 65 years who under-

pressure and neutral fat, which are components of metabolic syn-

went a general health checkup at Chungnam National University Hos-

drome, and ultimately increases the risk of metabolic syndrome.8)

pital between January 2016 and March 2017; women with missing

Despite the same levels of alcohol intake, the levels of blood alcohol

medical records or surveys on history of illness (high blood pressure,

concentration in women are higher than those in men. This is because

diabetes, and dyslipidemia), drinking, smoking, exercise, or meno-

women have higher body fat percentage, lower water ratio, and lower

pause were excluded. Of the 1,546 women, 202 who were diagnosed

alcohol dehydrogenase (ADH) activity within the stomach than do

with high blood pressure, diabetes, and dyslipidemia or those under-

men, ultimately resulting in lower alcohol metabolism.9) Previous

going drug treatment were excluded (Figure 1); finally, 1,344 healthy

studies have reported that moderate drinkers have a lower likelihood

adult women were included in the study. This study was performed in

of developing metabolic syndrome than heavy drinkers; however,

compliance with the Declaration of Helsinki and was approved waiver

when compared to non-drinkers, the risk of metabolic syndrome in

of informed consent by the Ethics Committee of Chungnam National

moderate drinkers is diverse.10) In one study, it was found that Korean

University Hospital (IRB approval no., 2017-11-003).

men with facial flushing during drinking had a high risk of developing
metabolic syndrome.11) According to one study in Japan, a significantly

2. Data Collection

low odds ratio (OR) for metabolic syndrome was reported for light fe-

This study utilized a pre-diagnosis questionnaire and interview re-

5,684 Patient records
(1 January 2015 31 March 2017)
Excluded 1,712 subjects who did not responded
3,972 Subjects
Excluded 2,426 subjects aged>65 y
1,546 Subjects aged<65 y
202 Records of subjects were excluded
Who had hypertension
Who had type 2 diabetes mellitus
Who had dyslipidemia
1,344 Records of subjects were reviewed

Figure 1. Flow chart of inclusion of subjects.
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cords with doctors to determine the amount of alcohol intake, pres-

rean Society for the Study of Obesity in 2014.19) In light of the above

ence of facial flushing while drinking, smoking habits, exercise fre-

guidelines, metabolic syndrome was confirmed when three or more of

quency, and history of illness.

the following five conditions were met by the women—(1) waist cir-

The amount of alcohol intake was based on the standards of the Na-

cumference ≥85 cm; (2) TG ≥150 mg/dL; (3) HDLC <50 mg/dL; (4)

tional Institute on Alcohol Abuse and Alcoholism (NIAAA), where one

FPG ≥100 mg/dL; and (5) systolic blood pressure ≥130 mm Hg or dia-

standard drink unit was 14 g of pure alcohol; this standard drink unit

stolic blood pressure ≥85 mm Hg.

was calculated to be 1/4th bottle of soju at 20% (90 mL), a small bottle
of beer (355 mL), one bowl of makgeolli (300 mL), and one glass of

3. Data Analysis

wine (150 mL) or hard liquor (45 mL).14) The weekly volume of alcohol

The participants were divided into three groups: non-drinkers, flush-

intake was calculated by multiplying the number of drinking occasions

ers, and non-flushers. The characteristics of each group were analyzed

by the number of drinks on each occasion. The NIAAA states that the

using t-tests and chi-square tests. T-tests were used for continuous

appropriate level of drinking for women is 7 or fewer drinks per week.

variables such as age, BMI, waist circumference, blood pressure, and

The 2015 Korean guidelines for moderate drinking recommends 4 or

blood chemistry profile. Chi-square tests were used for categorical

fewer drinks per week for non-flushers and 2 or fewer drinks for flush-

variables such as metabolic syndrome, exercise, smoking, occupation,

ers.15) This study referenced the Korean guidelines and classified the

and menopausal status. The alcohol consumption characteristics of

drinkers into 3 groups: 2 or fewer standard drinks per week, 2<, ≤4

the flushers and non-flushers were compared using t-tests.

drinks, and over 4 drinks.

Next, the subjects were divided into four subgroups: non-drinking

The response to facial flushing could be “yes” or “no.” Those report-

and three drinking subgroups (2 or fewer standard drinks, 2<, ≤4

ing “yes” were classified as flushers, and those reporting “no,” as non-

drinks, and over 4 drinks per week). Logistic regression analysis was

16)

flushers.

used to evaluate the risk of metabolic syndrome for non-drinkers,

Smokers were classified as non-smokers, ex-smokers, and current-

flushers, and non-flushers by adjusting for confounding variables of

smokers. Ex-smokers had smoked in the past but did not smoke at the

age, BMI, smoking, exercise, and menopause. Chi-square tests were

time of the interview for least one month. Ex- and current smokers

also used to analyze P-value for trends (Figure 2). Statistical analyses

were asked to indicate the number of cigarettes (in terms of packs) and

were carried out using IBM SPSS ver. 24.0 (IBM Corp., Armonk, NY,

the period of smoking (years).

USA) and statistical significance was set at a P-value of 0.05.

On the basis of exercise frequency, participants were categorized
into the non-exercise group, regular exercise group (moderate-intensity exercise 3 times or more a week for 30 minutes or longer per session), and irregular exercise group (did not meet the criteria for regular
exercise).
Weight was measured on a 0.01 kg scale with the participants wearing only the diagnosis coat, and height was measured on a 0.1 cm scale
using an automatic extensometer. Body mass index (BMI) was calcu-

RESULTS
1. General and Alcohol Consumption-Related
Characteristics of the Study Subjects
Among the 1,344 participants, 602 were non-drinkers (44.8%), 334
were flushers (24.9%), and 408 were non-flushers (30.3%).
On comparing the general characteristics of the flushers and non-

lated by dividing the weight (kg) by height (m) squared, i.e., kg/m2.
Waist circumference was measured on a 0.1-cm scale by maintaining
the measuring instrument parallel to the floor from the iliac crest in

45

the resting end-tidal position. Blood pressure was measured using an
minutes of rest and was measured with the participants sitting down
with the upper arms placed at the level of the heart.
For blood examination, samples of venous blood were collected after 12 hours of fasting. Through detailed tests, serum levels of indicators such as triglyceride (TG), total cholesterol (TC), HDLC, low-density cholesterol (LDLC), fasting plasma glucose (FPG), alanine aminotransferase (AST), aspartate aminotransferase (ALT), and gamma glutamyl transferase (GGT) were measured.
The classification of metabolic syndrome was based on the National
Cholesterol Education Program–Adult Treatment Panel III17) and utilized the diagnostic standards of the American Heart Association/National Heart, Lung, and Blood Institute18) of 2005. The cut-off point for
waist circumference was based on the Korean standards set by the Ko-

https://doi.org/10.4082/kjfm.19.0141

40

Metabolic syndrome (%)

automatic blood pressure machine after maintaining more than 10

35

Flushers
Non-flushers
P for trend:
Flushers: 0.033
Non-flushers: 0.418

30

32.9**
(26/79)

24.9*
(47/189)

25
20

37.9**
(25/66)

17.1
(103/602)

17.6
(33/188)

15

22.6
(21/93)
15.0
(19/127)

10
5
0
Non-drinker

<2

2<, <4

>4

Drinks per week

Figure 2. Prevalence of metabolic syndrome according to weekly drinking amount in
flushers and non-flushers. *P<0.05, **P<0.01, and ***P<0.001 (by using chisquare test as compared with non-drinkers).
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flushers with those of the non-drinkers, the mean±standard deviation

for the flushers (2.43±1.7) than for the non-flushers (2.73±1.8). The

age of both the flushers (47.46±9.3 years, P<0.001) and non-flushers

maximum number of drinks on one occasion was significantly

(46.52±10.2 years, P<0.001) was significantly lower than that of the

(P<0.001) higher for the non-flushers (5.12±3.4) than for flushers

non-drinkers (50.87±9.7 years). The BMI (P=0.007), waist circumfer-

(4.08±3.0). However, there was no significant difference (P=0.642) be-

ence (P=0.004), and diastolic blood pressure (P=0.001) of the flushers

tween the flushers (1.47±0.9) and non-flushers (1.51±0.9) in the aver-

were significantly higher than those of the non-drinkers. There was no

age number of drinks per week and the weekly frequency of drinking

significant difference in systolic blood pressure between the three

(P=0.508; 4.14±5.5 and 4.48±5.4, respectively) (Table 1).

groups.
cantly higher in both the flushers and non-flushers than in non-drink-

2. Weekly Drinking Amount and Metabolic Syndrome
according to the Presence of Facial Flushing

ers. TG (P<0.001) and FPG (P<0.001 were significantly higher only in

The prevalence of metabolic syndrome in the non-drinker group was

the flushers than in the non-drinkers. There were no significant differ-

17.1% (103/602). In the flusher group, it was 24.9% (P=0.018) for the ≤2

ences in TC, LDLC, AST, and ALT levels between the non-drinkers,

drinks per week, 32.9% (P=0.001) for 2<, ≤4 drinks group, and 37.9%

flushers, and non-flushers.

(P<0.001) for >4 drinks subgroup, with a higher prevalence of meta-

Among the blood indicators, HDLC and GGT levels were signifi-

Regarding the drinking habits of the flushers and non-flushers, the

bolic syndrome for all subgroups than for non-drinkers; higher vol-

number of drinks on one occasion was significantly (P=0.008) lower

ume of alcohol consumption was related to higher prevalence of met-

Table 1. Characteristics of participants
Characteristic
Age (y)
Body mass index (kg/m2)
Waist circumference (cm)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Total cholesterol (mg/dL)
Triglyceride (mg/dL)
Low-density lipoprotein cholesterol (mg/dL)
High-density lipoprotein cholesterol (mg/dL)
Fasting plasma glucose (mg/dL)
Alanine aminotransferase (IU/L)
Aspartate aminotransferase (IU/L)
Gamma glutamyl transferase (IU/L)
Metabolic syndrome
Smoking
Non-smoker
Ex-smoker
Current smoker
Exercise
Non
Irregular
Regular§
Occupation status
Housewife
Worker
Menopausal status
Pre-menopause
Post-menopause
Drinking amount on an occasion (drink∥)
Maximal drinks on an occasion (drink)
Drinking amount per week (drink)
Drinking frequency per week

Non-drinkers (n=602)

Drinkers
Flushers (n=334)

Non-flushers (n=408)

50.87±9.7
23.15±2.9
78.04±8.1
120.08±16.2
72.45±10.9
201.81±36.4
100.89±52.8
124.60±32.1
57.18±15.2
95.10±15.0
22.32±10.5
20.16±13.9
20.01±16.4
103 (17.1)

47.46±9.3*
23.80±3.5†
79.92±9.2†
121.57±17.1
75.22±11.8†
206.30±33.4
136.43±90.4*
123.25±29.5
61.44±15.5*
100.85±25.6*
23.16±11.9
21.19±15.2
25.98±25.4‡
98 (29.3)

46.52±10.2*
23.25±3.1
78.35±8.4
119.69±15.8
74.09±11.8
201.45±36.4
105.8±66.5
119.9±32.8
62.91±14.5*
96.93±18.6
21.78±10.8
19.00±11.8
28.10±47.5*
73 (17.8)

588 (97.7)
4 (0.7)
10 (1.7)

307 (91.9)
14 (4.2)
13 (3.9)

378 (92.6)
13 (3.2)
17 (4.2)

275 (45.7)
141 (23.4)
186 (30.9)

163 (48.8)
51 (15.3)
120 (35.9)

172 (42.2)
90 (22.1)
146 (35.8)

295 (49.0)
307 (51.0)

141 (42.2)
193 (57.8)

154 (37.7)
254 (62.3)

245 (40.7)
357 (59.3)
0
0
0
0

179 (53.6)
155 (46.4)
2.43±1.7¶
4.08±3.0#
4.14±5.5
1.47±0.9

241 (59.1)
167 (40.9)
2.73±1.8
5.12±3.4
4.48±5.4
1.51±0.9

Values are presented as mean±standard deviation or number (%).
*P<0.001, †P<0.01, and ‡P<0.05, by t-test for continuous variables and by chi-square test for categorical variables for comparison with non-drinkers. §Regular exercise=3 or
more times per week. ∥One standard drink unit was considered 14 g of alcohol. ¶P<0.01 and #P<0.001, by t-test for continuous variables for comparison between flushers
and non-flushers.
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abolic syndrome (P for trend=0.033). On the other hand, the preva-

OR, 4.79) compared to the non-drinkers; the OR for hypertriglyceride-

lence of metabolic syndrome between the non-flushers and non-

mia significantly increased for the non-flushers who consumed 2 or

drinkers was not significantly different (Figure 2).

fewer drinks compared to non-drinkers (OR, 1.64).

3. Weekly Drinking Amount and Risk of Metabolic Syndrome
Depending on the Presence of Facial Flushing

OR of 0.48 in the flusher group having 2<, ≤4 drinks, which was signifi-

Regardless of their flushing response, the OR was 2.86 (95% CI, 1.67–

of low-HDL cholesterolemia for the non-flusher group was significant-

4.87; P<0.001) for the over 4 drinks subgroup after adjusting for the

ly lower at all drinking levels (≤2 drinks: OR, 0.50; 2<, ≤4 drinks: OR,

confounding variables of age, BMI, smoking, exercise, and meno-

0.41; >4 drinks: OR, 0.32) than for the non-drinkers.

The relationship between drinking and low HDLC levels showed an
cantly lower than that for the non-drinkers. On the other hand, the OR

The risk of higher fasting blood glucose was higher for the flusher

pause.
In the non-flusher group, the OR after adjustment was 2.20 (95% CI,

groups who had over 2 drinks (2<, ≤4 drinks: OR, 2.51; >4 drinks: OR,

1.07–4.52; P=0.031) for the >4 drinks subgroups. In the flusher group,

3.07) than for the non-drinkers, and tended to increase with alcohol

the OR after adjustment was 1.68 (95% CI, 1.10–2.68; P=0.026) for the

consumption. In the non-flusher group, the OR for the group with over

≤2 drinks subgroup, 2.48 (95% CI, 1.29–4.74; P=0.006) for the 2<, ≤4

4 drinks was 2.25, which was significantly higher than that for non-

drinks subgroup, and 4.11 (95% CI, 2.03–8.30; P<0.001) for the >4

drinkers.
The risk of high blood pressure was analyzed using systolic and dia-

drinks subgroup (Table 2).

stolic blood pressure; the risk of high diastolic blood pressure was sig-

4. Logistic Regression Analysis between Weekly Alcohol
Consumption according to the Presence of Facial
Flushing and Components of Metabolic Syndrome

nificantly higher with ORs of 2.36 and 4.54 for the flusher subgroups of

The risk of abdominal obesity increased significantly only for the

sure was higher for the over 2 drinks subgroups (2<, ≤4 drinks: OR,

flusher groups who had over 2 drinks (2<, ≤4 drinks: OR, 2.84; >4

3.40; >4 drinks: OR, 3.45) than for the non-drinkers. There was no sig-

drinks: OR, 3.34) compared to the non-drinkers. The risk of hypertri-

nificant relationship between alcohol consumption and the risk of

glyceridemia increased significantly for the flusher groups who had 2

high systolic blood pressure (Table 3).

≤2 drinks and >4 drinks, respectively, than that for the non-drinker
group. In the non-flusher group, the risk of higher diastolic blood pres-

or more drinks (≤2 drinks: OR, 2.89; 2<, ≤4 drinks: OR, 2.42; >4 drinks:

DISCUSSION
Table 2. Odds ratio of metabolic syndrome by alcohol consumption in non-flushers
and flushers by multivariate analysis
Drinks per
week

Total
(n=602)

Non-drinkers
≤2
2<, ≤4
>4

Flushers
(n=334)

Non-flushers
(n=408)

1.00
1.00
1.40 (0.95–2.04)
1.68* (1.10–2.68)
1.47 (0.90–2.38) 2.48** (1.29–4.74)
2.86*** (1.67–4.87) 4.16*** (2.03–8.30)

This study investigated the relationship between facial flushing, weekly alcohol consumption, and metabolic syndrome in women aged below 65 years.
In this study, the drinking amount per occasion and maximum al-

1.00
1.12 (0.67–1.85)
0.96 (0.50–1.84)
2.20* (1.07–4.52)

Values are presented as odds ratio (95% confidence interval).
*P<0.05, **P<0.01, and ***P<0.001 (adjusted for age, body mass index, smoking,
exercise and menopause state).

cohol consumption per occasion was lower among the flushers than
the non-flushers. Once consumed, alcohol is broken down to acetaldehyde by ADH and is metabolized into acetate through ALDH.

ALDH2 , which is an ALDH isoenzyme, when present in the inactive
form is unable to metabolize acetaldehyde in the alcohol metabolism
process.20,21) This leads to the bodily accumulation of acetaldehyde,

Table 3. Odds ratios for metabolic syndrome components according to alcohol consumption
Flushers (n=334)

Non-flushers (n=408)

Variable

Non-drinkers
(n=602)

≤2 (drinks/wk)

2<, ≤4 (drinks/wk)

>4 (drinks/wk)

≤2 (drinks/wk)

2<, ≤4 (drinks/wk)

>4 (drinks/wk)

WC
TG
HDLC
FPG
SBP
DBP

1
1
1
1
1
1

1.05 (0.58–1.90)
2.89*** (1.93–4.32)
0.73 (0.48–1.06)
1.21 (0.80–1.83)
1.12 (0.76–1.64)
2.36*** (1.51–3.70)

2.84* (1.15–6.98)
2.42** (1.36–4.32)
0.48* (0.26–0.89)
2.51** (1.43–4.42)
1.21 (0.68–2.14)
1.49 (0.74–3.00)

3.34* (1.34–8.35)
4.79*** (2.62–8.76)
0.52 (0.26–1.02)
3.07*** (1.64–5.73)
1.13 (0.59–2.16)
4.54*** (2.35–8.75)

1.31 (0.73–2.33)
1.64* (1.05–2.56)
0.50** (0.32–0.77)
1.31 (0.87–1.96)
0.83 (0.56–1.24)
1.59 (0.98–2.56)

0.81 (0.38–1.74)
1.10 (0.61–1.98)
0.41** (0.24–0.71)
1.08 (0.65–1.80)
1.01 (0.63–1.61)
3.40*** (2.06–5.62)

2.07 (0.86-4.98)
1.83 (0.96-3.51)
0.32*** (0.16-0.64)
2.25** (1.27-4.00)
1.68 (0.96-2.94)
3.45*** (1.84-6.48)

Values are presented as odds ratio (95% confidence interval). WC ≥85 cm; TG ≥150 mg/dL; HDLC <50 mg/dL; SBP ≥130 mm Hg; DBP ≥85 mm Hg; FPG ≥100 mg/dL. Each
component was determined by multiple logistic regression analysis after adjustment for age, body mass index, smoking, exercise, and menopause.
WC, waist circumference; TG, triglyceride; HDLC, high-density lipoprotein cholesterol; FPG, fasting plasma glucose; SBP, systolic blood pressure; DBP, diastolic blood pressure;
TC, total cholesterol.
*P<0.05, **P<0.01, and ***P<0.001 (by logistic regression analysis).
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leading to symptoms such as facial flushing, nausea, and head-

sectional study, making it difficult to deduce the causal relationship

ache.22,23) These effects lead to fewer drinking occasions and lesser vol-

between facial flushing and the prevalence of metabolic syndrome.

umes of alcohol consumed among flushers than non-flushers.24)

Second, this study focused on women visiting the general checkup

In this study, regardless of the flushing response, there was no sig-

center of one university hospital over a predefined period of time,

nificant difference in the risk of metabolic syndrome between the sub-

which limits the generalization of the results to the entire Korean fe-

groups drinking 4 or fewer drinks and the non-drinkers; the risk of

male population. Third, the sample size was small, limiting the gener-

metabolic syndrome increased significantly in the subgroup of over 4

alization of the results. Fourth, very few participants consumed more

drinks. According to previous studies, excessive drinkers tended to

than 7 drinks per week, which made it impossible to evaluate the pre-

have higher risk of metabolic syndrome than non-drinkers or moder-

vious NIAAA standard of over 7 drinks.

ate drinkers. One study indicated that there was no significant differ-

Despite these limitations, this study appears to be meaningful as it

ence in the risk of metabolic syndrome between non-drinkers and

indicates that the correlation between the amount of alcohol con-

drinkers, both adult men and women, consuming 30 g or less alcohol

sumption and risk of metabolic syndrome differs depending on the

per day; the risk of metabolic syndrome tended to increase with the

presence of facial flushing in Korean adult women. According to the

increasing number of drinks and increased significantly in the exces-

results above, women aged less than 65 years who engage in drinking

sive drinking group consuming over 30 g of alcohol per day.25) Lee et

may face increased risk of metabolic syndrome if they exceed 4 drinks

8)

al. reported no difference in the risk of metabolic syndrome between

per week, regardless of facial flushing. However, flushers have a higher

non-drinkers and groups drinking less than 40 g per day; however,

risk of metabolic syndrome than non-flushers even if their weekly al-

they found that the risk of metabolic syndrome increased for excessive

cohol consumption is low, and the risk increases with alcohol con-

drinkers. Another study involving Japanese adult men and women in-

sumption levels. Therefore, it is important to focus on the presence of

dicated that the group consuming less than 22 g per day had the lowest

facial flushing along with alcohol consumption levels when treating

risk of metabolic syndrome, and there was a significant increase only

female drinkers.

in men when they consumed 44 g or more per day compared to the
non-drinkers.12)
In this study, the relationship between facial flushing according to
weekly drinking amount and metabolic syndrome indicated that the
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flushers, in all subgroups, faced a significant risk of metabolic syndrome compared to non-drinkers. A study on the Korean population,
based on the 1998 Korea National Health and Nutrition Examination
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tion, but showed no clear rising trend. A recent study on Korean men
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showed the risk of metabolic syndrome increased with alcohol con-
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sumption of more than 16 drinks per week in non-flushers. However,
in the flushers, the risk of metabolic syndrome was significantly high
with over four drinks per week.27)
In the non-flusher group, consumption of over four drinks led to a
significant increase in the risk of metabolic syndrome. However, the
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