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Abstract

:

This study examined the association of alcohol drinking patterns with metabolic syndrome (MetS) and its components in a nationally representative sample of South Korean adults. The cross-sectional study included 12,830 current drinkers (6438 men and 6392 women) who were at least 20 years old. Measures of alcohol drinking patterns included average drinking frequency, usual quantity, and binge drinking frequency over the past year. Multivariate logistic regression was performed to estimate odds ratios and 95% confidence intervals for MetS and its components according to alcohol drinking patterns, and also to examine linear trends in these relationships. The prevalence of MetS was 1822 (26.2%) in men and 1313 (17.5%) in women. After adjusting for potential confounding factors, drinking quantity and binge drinking frequency were positively associated with MetS in both sexes. Regarding components of MetS, while the risk of low HDL cholesterol decreased as drinking frequency increased, other MetS components (abdominal obesity, high blood pressure, and impaired fasting glucose) worsened. Our results suggest that separate management of each component of MetS will be required to protect cardio-metabolic health, and a healthy drinking culture that refrains from binge drinking should be established in the context of public health.
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1. Introduction


The metabolic syndrome (MetS) is a cluster of risk factors defined by abdominal obesity, high blood pressure, elevated fasting glucose, and dyslipidemia, and is well known to be associated with type 2 diabetes, cardiovascular disease, and mortality [1,2,3]. The prevalence of MetS is estimated to be approximately 20–25% in adults worldwide [4]. According to Korean National Health Insurance Service data from 2009 to 2013, the age-adjusted prevalence of MetS increased from 28.84 to 30.52% among adults over the age of 30 in the Republic of Korea [5]. MetS poses a major challenge for public health professionals and policy makers. Because living habits such as alcohol drinking, smoking, and physical activity are known to be major risk factors for MetS and its components, recommendations for a healthy lifestyle are needed [6,7].



Regarding alcohol consumption, one of the most common health-related behaviors, it has been reported that a small amount of alcohol has a positive effect on health, but excessive drinking results in serious health problems, including an increased risk of cardiovascular disease, cancer, liver cirrhosis, chronic pancreatitis, and violence [8,9,10].



The association between MetS and alcohol consumption is complex, with previous studies reporting both protective and detrimental effects [11,12,13,14,15,16]. The associations between alcohol consumption and cardiovascular outcomes also remain controversial [17,18]. The controversy could be related to the complex mechanistic relationships between alcohol consumption and each component of MetS. Previous studies have reported that alcohol consumption has a U-shaped, J-shaped, or positive relationship with blood pressure [19,20,21,22], glucose metabolism [23,24], and triglyceride concentration [25,26,27], whereas the relationship with high-density lipoprotein (HDL) cholesterol was negative [28,29,30]. Given these results, in order to understand the relationship between alcohol consumption and MetS as a risk factor for cardiovascular disease, it is necessary to consider the associations between alcohol consumption and each of the various components of MetS. In addition, the inconsistent results in these reports could be attributable in part to variations in alcohol drinking patterns [20,30]. However, only limited evidence has been reported on associations between components of MetS and alcohol drinking patterns, including the frequency of drinking, usual quantity, and binge drinking frequency.



The average per capita alcohol consumption in the Republic of Korea is 10.2 L (as pure alcohol), higher than the World Health Organization Western Pacific average of 7.3 L [31]. Additionally, 13.9% of Koreans were found to suffer from alcohol use disorders, and 5.5% from alcohol dependence, well above the WHO Western Pacific Regional averages of 4.7% and 2.3%, respectively [31]. In the context of the population studied herein, guidelines for proper drinking patterns may be expected to decrease the risk of alcohol-related diseases and to improve health at the national level. Thus, this study investigated the associations between alcohol drinking patterns with MetS and its components in a sample representing South Korean adults in order to help give some guidelines on drinking habits to the general population at the national level.




2. Materials and Methods


2.1. Study Population


This study used data from the seventh Korean National Health and Nutrition Examination Survey 2016–2018 (KNHANES VII), a nationally representative survey conducted by the Korean Ministry of Health and Welfare in South Korea [32]. Each year from 2016 to 2018, 192 districts and 4416 households were randomly sampled nationwide. A total of 24,269 participants selected from a total of 10,611 households had health examinations and questionnaire surveys about health-related behaviors, including alcohol drinking patterns. The present study examined data for 13,240 current alcohol drinkers aged 19 years and older, and after excluding those for whom information about components of MetS was missing, and measurement outliers, 12,830 people were finally included in the present study.



The KNHANES received approval from the Institutional Review Board of the Korea Centers for Disease Control and Prevention (KCDC). All participants in the survey provided written informed consent.




2.2. Measurements


2.2.1. MetS and Its Components


Our definitions of MetS and its components were based on the National Cholesterol Education Program Adult Treatment Panel III [33] and the Korean Society for the Study of Obesity [34]. MetS was defined as the presence of three or more of the following criteria: (1) abdominal obesity (waist circumference ≥90 cm in men and ≥85 cm in women), (2) high blood pressure (systolic blood pressure ≥130 mmHg or diastolic blood pressure ≥85 mmHg) or taking antihypertensive medication, (3) impaired fasting glucose ≥100 mg/dL or being treated for diabetes, (4) hypertriglyceridemia (≥150 mg/dL), (5) low HDL cholesterol (≤40 mg/dL in men and ≤50 mg/dL in women).



Waist circumference was measured for each participant at a level midway between the lowest lateral border of the ribs and the uppermost lateral iliac crest, with the participant standing. Body weight and height were measured in light indoor clothing, without shoes, to the nearest 0.1 kg and 0.1 cm, respectively. Blood pressure was measured in the right arm using a standard mercury sphygmomanometer (Baumanometer, Ellicott City, MD, USA). Blood pressure was measured three times, and the average of the second and third measurements was used. Venous blood samples were collected from subjects after they had fasted for at least 8 h. Levels of total cholesterol, triglycerides, HDL, and fasting blood glucose were measured by enzymatic methods using a model 7600–210 Automatic Analyzer (Hitachi, Tokyo, Japan) in a certified clinical laboratory.




2.2.2. Alcohol Drinking Patterns


Self-reported questionnaires were used to assess each participant’s alcohol drinking patterns, including average drinking frequency, usual quantity per drinking day, and the frequency of binge drinking during the last year. Average drinking frequency in the past year was classified as less than once a month, once a month, 2–4 times a month, 2–3 times a week, or more than 4 times a week. Usual drinking quantity per drinking day was classified as 1–2 drinks, 3–4 drinks, 5–6 drinks, 7–9 drinks, or 10 or more drinks. The frequency of binge drinking was classified as none, less than once a month, once a month, once a week, or every day. One drink was defined as 30 mL of liquor or 200 mL of beer, equivalent to 10 g of pure alcohol. Binge drinking was defined as the consumption on a single occasion of 7 or more drinks in men, and 5 or more drinks in women.




2.2.3. Statistical Analyses


Data for men and women were analyzed separately. Gender differences were analyzed using the independent t-test for continuous variables and the chi-squared test for categorical variables. Odds ratios (OR) and 95% confidence intervals (95% CI) for MetS were calculated after adjusting for confounding variables (age, education level, household income, current smoking, regular physical activity, region, occupation, year, and menopausal status for women). Associations of MetS and its components according to alcohol drinking patterns were investigated using a multivariate logistic regression analysis. To detect linear trends in these relationships, multivariate linear regression was also used. Smoking status was categorized as currently smoking or currently nonsmoking; the nonsmoking group included ex-smokers and non-smokers. Household income was divided into quartiles (low, medium-low, medium-high, and high income). The educational level was classified as below middle school or above middle school. Regular exercise was defined as at least one of the following conditions: aerobic physical activities of vigorous intensity lasting more than 20 min and performed 3 days each week, or aerobic physical activities of moderate intensity lasting more than 30 min performed 5 days each week, or walking for more than 30 min performed 5 days each week. Occupations were classified as white collar, sales and services, blue collar, or unemployed. Region was defined as urban or rural. All analyses were performed using SAS statistical version 9.4 (SAS Institute Inc., Cary, NC, USA). All statistical tests were two-sided, and values of p less than 0.05 were considered statistically significant.






3. Results


The general characteristics of the study population are presented in Table 1. This study included 6116 men (49.8%) with a mean age of 44.5 years and 6157 women (50.2%) with a mean age of 43.9 years. Mean waist circumference, BMI, blood pressure, fasting glucose, and triglyceride levels were significantly higher in men than in women. However, mean total cholesterol and HDL cholesterol were significantly higher in women than in men. Regarding alcohol drinking patterns, the drinking frequency reported by the highest proportion of men was 2–4 times/month (32.5%). Conversely, the drinking frequency reported by the highest proportion of women was less than once a month (33.8%). The drinking quantity reported by the highest proportion of men was 7–9 drinks at a time (22.7%), but was 1–2 drinks for women (49.7%). The frequency of binge drinking reported by the highest proportion of men was once a week (26.9%), but the highest proportion of women reported none (53.1%). Incidences of MetS were 1729 (26.1%) and 1265 (17.4%) in men and women, respectively.



Table 2 shows the OR and 95% CI for MetS, according to alcohol drinking patterns, among people who had consumed alcohol in the past year. When adjusted for potential confounding factors, drinking frequency was not significantly associated with MetS in men. The odds ratios for MetS among women who consumed alcohol 2–4 times/month (OR 0.76, 95% CI 0.61–0.95) or 2–3 times/week (OR 0.65, 95% CI 0.49–0.85) were lower than for those who consumed alcohol less than once a month. A significant linear trend between drinking frequency and MetS was observed in both men and women (p for linear trend = 0.0128 in men and 0.0088 in women). Linear trends for the association between usual drinking quantity and MetS were also significant (p < 0.0001 in men, and <0.0001 in women). Men who consumed 7–9 drinks or ≥10 drinks per drinking day had greater risk of MetS than those who consumed 1–2 drinks per drinking day, with the highest risk being among those who consumed ≥ 10 drinks per drinking day (OR 1.89, 95% CI 1.48–2.41). In women, those who consumed 5–6 drinks, 7–9 drinks, or ≥10 drinks per drinking day had increased risk of MetS, and this risk was highest in those who consumed ≥10 drinks per drinking day (OR 2.26, 95% CI 1.49–3.43). The linear relationship between binge drinking frequency and MetS was also significant in men (p < 0.0001), but its statistical significance was borderline in women (p = 0.0631). Compared to the reference group (no binge drinking), the odds ratios for MetS were significantly higher in men who reported binge drinking once a week (OR 1.64, 95% CI 1.35–2.00) or every day (OR 1.84, 95% CI 1.47–2.31). In women, odds ratios for MetS were significantly higher in those who reported binge drinking once a month (OR 1.37, 95% CI 1.02–1.84) or once a week (OR 1.38, 95% CI 1.00–1.89) than in women who reported no binge drinking.



Table 3 and Table 4 present the OR and 95% CI for each component of MetS according to alcohol drinking patterns in men and women. In men (Table 3), drinking frequency had a significant linear trend with high blood pressure (p < 0.0001), impaired fasting glucose (p = 0.0004), hypertriglyceridemia (p < 0.0001), and low HDL cholesterol (p < 0.0001). The risks of high blood pressure and hypertriglyceridemia were significantly higher in men who consumed alcohol 2–3 times/week (OR 1.47, 95% CI 1.19–1.83 for high blood pressure; OR 1.29, 95% CI 1.05–1.58 for hypertriglyceridemia) or ≥4 times/week (OR 1.96, 95% CI 1.51–2.54 for high blood pressure; OR 1.40, 95% CI 1.10–1.79 for hypertriglyceridemia) than those who consumed alcohol less than once a month, after adjusting for potential confounding factors. The risk of impaired fasting glucose was significantly higher in men who consumed alcohol ≥ 4 times/week (OR 1.33, 95% CI 1.02–1.79) than those who consumed alcohol less than once a month. However, the risk of low HDL cholesterol was significantly lower in men who consumed alcohol 2–3 times/week (OR 0.70, 95% CI 0.55–0.90) or ≥4 times/week (OR 0.45, 95% CI 0.34–0.61) than those who consumed alcohol less than once a month. In addition, men who consumed alcohol 2–4 times/month had lower risk of abdominal obesity (OR 1.75, 95% CI 0.58–0.98) than those who consumed alcohol less than once a month.



In women (Table 4), drinking frequency had a linear relationship with abdominal obesity (p for linear trend = 0.0448), high blood pressure (p = 0.0155), and low HDL cholesterol (p < 0.0001). Women who consumed alcohol 2–4 times/month had lower risks of abdominal obesity (OR 0.76, 95% CI 0.62–0.93), hypertriglyceridemia (OR 0.79, 95% CI 0.64–0.98), and low HDL cholesterol (OR 0.70, 95% CI 0.60–0.82) than those who consumed alcohol less than once a month. In addition, the risk of low HDL cholesterol was significantly lower in all groups that consumed alcohol one or more times/month compared to those who consumed alcohol less than once a month. In both men and women, the usual quantity per drinking day had linear associations with abdominal obesity (p for linear trend < 0.0001 in men, p < 0.0001 in women), high blood pressure (p < 0.0001 in men, p < 0.0001 in women), impaired fasting glucose (p < 0.0001 in men, p < 0.0001 in women), and hypertriglyceridemia (p < 0.0001 in men, p = 0.0125 in women). The risks of abdominal obesity and high blood pressure were significantly higher in men who usually consumed 7 or more drinks than in men whose usual quantity was 1–2 drinks. The risks of impaired fasting glucose and hypertriglyceridemia were significantly higher in men who usually consumed 5 or more drinks. On the other hand, men who consumed 5–6 drinks had lower risk of low HDL cholesterol (OR 0.76, 95% CI 0.60–0.96). In women, the risk of abdominal obesity was higher among those whose usual consumption was 3 or more drinks than in those who consumed 1–2 drinks. The risk of high blood pressure was higher in women who usually consumed 5–6 drinks (OR 1.89, 95% CI 1.43–2.50) or 7–9 drinks (OR 2.07, 95% CI 1.51–2.85). The risk of impaired fasting glucose was higher in women who consumed 7–9 drinks (OR 1.52, 95% CI 1.13–2.06) or ≥10 drinks (OR 1.70, 95% CI 1.15–2.53). The risk of hypertriglyceridemia was higher in women who consumed 5–6 drinks (OR 1.41, 95% CI 1.08–1.86) or ≥10 drinks (OR 1.77, 95% CI 1.17–2.67) compared to those who usually consumed 1–2 drinks. The frequency of binge drinking had linear associations with abdominal obesity (p for linear trend = 0.0154 in men, p < 0.0001 in women), high blood pressure (p < 0.0001 in both sexes), impaired fasting glucose (p < 0.0001 in men, p = 0.0059 in women), hypertriglyceridemia (p < 0.0001 in men), and low HDL cholesterol (p < 0.0001 in both sexes). Men who reported binge drinking once a month had higher risk of hypertriglyceridemia (OR 1.23, 95% CI 1.02–1.49) than those who reported none. The risks of abdominal obesity, high blood pressure, impaired fasting glucose, and hypertriglyceridemia were also higher in men who reported binge drinking once a week or every day compared to those who reported none. On the other hand, the risk of low HDL cholesterol was significantly lower among men who reported binge drinking once a week or every day than those who reported none. The risk of abdominal obesity was significantly higher in women who reported binge drinking less than once a month (OR 1.24, 95% CI 1.01–1.52) than in those who reported none. The risk of high blood pressure was significantly higher in all groups who reported binge drinking one or more times a month, but the risk of low HDL cholesterol was significantly lower than in those who did not binge drink. In addition, women who reported binge drinking every day had higher risks of impaired fasting glucose (OR 1.97, 95% CI 1.26–3.09) and hypertriglyceridemia (OR 1.76, 95% CI 1.08–2.87).




4. Discussion


We investigated the association of alcohol drinking patterns with MetS and its components among Korean adults. Drinking frequency was significantly associated with MetS only in women. Adjusting for potential confounders, women who consumed alcohol at least 2–4 times/month had lower risk of MetS than women who consumed alcohol less than once a month. This seems to be due to the relatively large influence of inverse associations between drinking frequency and HDL cholesterol and triglyceride levels. In addition, there was no significant association in women between drinking frequency and impaired fasting glucose.



A cross-sectional study analyzing data from the 1999–2002 National Health and Nutrition Examination Survey (NHANES) reported that people who consumed alcohol 1–2 times/week showed significantly lower risk of MetS than those who drank less than once a week, after adjusting for age; sex; race; years of education; family history of coronary heart disease, stroke, or diabetes; dietary practice (saturated fat consumption, dietary fiber consumption); cigarette smoking status; physical activity; usual quantity of drinking; and frequency of binge drinking [20]. In addition, when analyzed according to each component of MetS, drinking frequency had a significant inverse association with low HDL cholesterol and a positive relationship with blood pressure. In accordance with that previous study, our study found drinking frequency to be positively associated with high blood pressure and inversely associated with low HDL cholesterol. Another previous study analyzing data from KNHANES in 2008 reported that drinking frequency was not associated with MetS, either in men or in women [28]. However, when analyzed by each component of MetS, men who usually consumed alcohol 4 or more times/week had a lower OR for low HDL cholesterol than those who usually consumed alcohol less than once a month, and women who usually consumed alcohol 2–3 times/week had lower OR for low HDL cholesterol and higher OR for high blood pressure than those who usually consumed alcohol less than once a month. Another Korean study reported men who usually consumed alcohol 2–3 times/week or more had a lower risk of low HDL cholesterol, and a higher risk of high blood pressure and impaired fasting glucose, than non-drinking men [29]. Women who usually consumed alcohol 2–3 times/week or more had a significantly lower risk of low HDL cholesterol than non-drinkers. A cross-sectional study among the general Japanese population reported a positive association between drinking frequency and high blood pressure, and an inverse association with dyslipidemia, where dyslipidemia was defined as a triglyceride level >150 mg/dL, a low-density lipoprotein cholesterol level >140 mg/dL, or an HDL cholesterol level <40 mg/dL [30]. Summarizing the results of previous studies, most found that blood pressure had a positive relationship with alcohol drinking frequency and HDL cholesterol levels had a negative relationship, which differed by sex [20,28,30,35]. As in the previous studies, our study found that men who consumed alcohol 2–3 times/week or more had significantly higher blood pressure than men who consumed alcohol less than once a month, whereas the risk of low HDL cholesterol was reduced with increased drinking frequency in a linear relationship that was statistically significant. Men and women who consumed alcohol 2–4 times/month had lower risks of abdominal obesity, hypertriglyceridemia (only in women), and low HDL cholesterol.



Regarding the usual drinking quantity, previous studies reported that men who consumed at least 5–6 drinks per drinking day had higher risks of abdominal obesity, high blood pressure, impaired fasting glucose, and hypertriglyceridemia [28,35]. Some studies also reported that men who consumed 3–4 drinks per drinking day had increased risks of abdominal obesity, high blood pressure, impaired fasting glucose, hypertriglyceridemia, and MetS [20,28]. Previous studies also found that women who consumed at least 3–4 drinks per drinking day had increased risks of abdominal obesity, high blood pressure, impaired fasting glucose, and hypertriglyceridemia relative to those who consumed 1–2 drinks per drinking day [20,28,35]. In our study, women who consumed at least 3–4 drinks per drinking day had increased risk of abdominal obesity. In addition, abdominal obesity, high blood pressure, impaired fasting glucose, and hypertriglyceridemia all had linear relationships with usual drinking quantity in both sexes.



Previous studies that investigated the frequency of binge drinking found that, even if binge drinking occurred less than once a week, women had higher risks of abdominal obesity and hypertriglyceridemia, relative to those who did not binge drink, and those who reported binge drinking more often had increased risks of other MetS components, with the exception of low HDL cholesterol [20,28,35]. Our study also observed that women who engaged in binge drinking less than once a week had an increased risk of abdominal obesity, and those who reported binge drinking more often had increased risks of other MetS components, with the exception of low HDL cholesterol. Men who reported binge drinking once a week or more had increased risks of all components of MetS, relative to those who did not binge drink at all, again with the exception of low HDL cholesterol.



Binge drinking has also been reported in the general population to deteriorate neurological function and increase the risk of dementia and cerebrovascular disease, several types of cancer including the oral cavity, pharynx, esophagus, liver, colon, rectum, and breast (in women) [36,37]. Cardiovascular disease, cerebrovascular disease, dementia, and cancer, which can increase the risk of incidence due to binge drinking, are major causes of death in Korea as well as in the world [38]. Therefore, in order to reduce the burden of disease and the mortality rate, national efforts to create such a social environment will be needed, along with individual efforts to refrain from binge drinking.



Some previous studies have suggested that light or moderate alcohol drinking plays a protective role in cardio-metabolic health [11,39,40]. Our study showed that women who drank alcohol 2–4 times/month or more had lower OR for MetS than those who consumed alcohol less than once a month. The result may be largely attributable to the effect of alcohol drinking on HDL cholesterol level. Previous studies reported the cardio-metabolic protective effect of alcohol consumption to be based on the relationship between elevation of HDL cholesterol and alcohol consumption. However, it should not be overlooked that the elevation of HDL cholesterol by alcohol consumption may occur together with increased risk of other components of MetS [13,20,28]. Previous studies have found that the association between low HDL cholesterol and drinking frequency is opposite to that of high blood pressure [11,28,30]. Our study also found that women who drank alcohol 4 times/week or more had a lower risk of low HDL cholesterol than those who drank alcohol less than once a month, but a greater risk of high blood pressure. In addition, studies in Russia reported that Russians had higher HDL levels than Western Europeans and Americans, but they also had higher age-adjusted rates of cardiovascular disease and all-cause mortality [41,42]. Therefore, the favorable effects of drinking alcohol on HDL cholesterol levels should not, in itself, be interpreted as conferring a protective effect on overall cardio-metabolic health.



In this regard, because associations between the components of MetS and drinking patterns have been shown to vary according to sex and ethnicity, it is necessary to investigate how each component of MetS is related to drinking patterns when we investigate the effect of drinking patterns on cardio-metabolic health. For example, studies examining the mechanism of impaired fasting glucose, one of the components of MetS, indicate that it is linked to insulin resistance, and some studies have reported conflicting directions of the relationship between alcohol consumption and insulin resistance [43,44]. Moreover, we observed that, even if the level of one component (HDL cholesterol) improved as drinking frequency increased or as the usual amount of alcohol consumption increased, another component of MetS worsened. Therefore, the inverse relationship between drinking frequency and MetS observed in our study needs to be carefully evaluated in terms of each component of MetS.



This study has some limitations. First, given the cross-sectional design of our study, it was impossible to derive causal inferences about associations between drinking patterns and components of MetS. Second, we used self-reported data on drinking patterns through questionnaire, and thus recall bias and miscategorization of drinking habits are possible. Third, other aspects of drinking behavior, such as drinking with meals and preferred types of alcoholic beverages, were not included in the analysis. In particular, different types of alcohol may be composed of different substances and contribute to different effects, which may affect study findings. However, there are also distinct advantages to the data analyzed here. First, our study population was randomly sampled and is representative of the Korean population. Second, various potential confounding variables that can affect the relationship between drinking patterns and MetS components were considered, and we included statistical tests to evaluate linear relationships.




5. Conclusions


The current study observed that drinking patterns have linear relationships with MetS and its components. Drinking quantity and binge drinking frequency were positively associated with MetS. On the other hand, drinking frequency was inversely associated with MetS in women, which may be attributable to its favorable effect on HDL cholesterol level. Although the risk of low HDL cholesterol decreased as drinking frequency increased, other MetS components changed adversely, so that frequent drinking cannot be said to prevent or relieve the risk of cardiovascular disease. Our results suggest that separate management of each component of MetS will be required to preserve cardio-metabolic health and that a healthy drinking culture that refrains from binge drinking should be established in the context of public health.







Author Contributions


S.W.L. contributed to the study hypothesis, data analysis, and interpretation, and wrote the first draft of the manuscript. S.-I.J. contributed to the study hypothesis, data analysis, and interpretation, and reviewed the draft of the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This study was supported by the National Research Foundation of Korea grant funded by the Korean Government (NRF 2020R1F1A1069257).




Institutional Review Board Statement


The Korean National Health and Nutrition Examination Survey received approval from the Institutional Review Board of the Korea Centers for Disease Control and Prevention. All participants in the survey provided written informed consent.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


All data files are available from the Korea Centers for Disease Control and Prevention database through the following URLs: https://knhanes.cdc.go.kr/knhanes/sub03/sub03_02_02.do, accessed on 28 December 2021. Anybody, including an international researcher who signs up for membership, can get raw data from the webpage.




Conflicts of Interest


The authors have declared that no competing interest exist.




References


	



Corrao, G.; Rubbiati, L.; Bagnardi, V.; Zambon, A.; Poikolainen, K. Alcohol and coronary heart disease: A meta-analysis. Addiction 2000, 95, 1505–1523. [Google Scholar] [CrossRef]

	



Eckel, R.H.; Grundy, S.M.; Zimmet, P.Z. The metabolic syndrome. Lancet 2005, 365, 1415–1428. [Google Scholar] [CrossRef]

	



Fagrell, B.; De Faire, U.; Bondy, S.; Criqui, M.; Gaziano, M.; Gronbaek, M.; Jackson, R.; Klatsky, A.; Salonen, J.; Shaper, A.G. The effects of light to moderate drinking on cardiovascular diseases. J. Intern. Med. 1999, 246, 331–340. [Google Scholar] [CrossRef]

	



Alberti, K.G.; Zimmet, P.; Shaw, J. The metabolic syndrome--a new worldwide definition. Lancet 2005, 366, 1059–1062. [Google Scholar] [CrossRef]

	



Lee, S.E.; Han, K.; Kang, Y.M.; Kim, S.O.; Cho, Y.K.; Ko, K.S.; Park, J.Y.; Lee, K.U.; Koh, E.H. Trends in the prevalence of metabolic syndrome and its components in South Korea: Findings from the Korean National Health Insurance Service Database (2009–2013). PLoS ONE 2018, 13, e0194490. [Google Scholar] [CrossRef]

	



Lee, K.; Giovannucci, E.L.; Kim, J. The effect of smoking and sex on the association between long term alcohol consumption and metabolic syndrome in of middle aged and older population. J. Epidemiol. 2021, 31, 249–258. [Google Scholar] [CrossRef] [PubMed]

	



Clerc, O.; Nanchen, D.; Cornuz, J.; Marques-Vidal, P.; Gmel, G.; Daeppen, J.B.; Paccaud, F.; Mooser, V.; Waeber, G.; Vollenweider, P.; et al. Alcohol drinking, the metabolic syndrome and diabetes in a population with high mean alcohol consumption. Diabet Med. 2010, 27, 1241–1249. [Google Scholar] [CrossRef]

	



Corrao, G.; Bagnardi, V.; Zambon, A.; La Vecchia, C. A meta-analysis of alcohol consumption and the risk of 15 diseases. Prev. Med. 2004, 38, 613–619. [Google Scholar] [CrossRef] [PubMed]

	



Bagnardi, V.; Blangiardo, M.; La Vecchia, C.; Corrao, G. A meta-analysis of alcohol drinking and cancer risk. Br. J. Cancer 2001, 85, 1700–1705. [Google Scholar] [CrossRef] [PubMed]

	



Dyer, A.R.; Stamler, J.; Paul, O.; Berkson, D.M.; Shekelle, R.B.; Lepper, M.H.; McKean, H.; Lindberg, H.A.; Garside, D.; Tokich, T. Alcohol, cardiovascular risk factors and mortality: The Chicago experience. Circulation 1981, 64, iii 20-27. [Google Scholar] [PubMed]

	



Freiberg, M.S.; Cabral, H.J.; Heeren, T.C.; Vasan, R.S.; Curtis Ellison, R. Alcohol consumption and the prevalence of the Metabolic Syndrome in the US.: A cross-sectional analysis of data from the Third National Health and Nutrition Examination Survey. Diabetes Care 2004, 27, 2954–2959. [Google Scholar] [CrossRef]

	



Djoussé, L.; Arnett, D.K.; Eckfeldt, J.H.; Province, M.A.; Singer, M.R.; Ellison, R.C. Alcohol consumption and metabolic syndrome: Does the type of beverage matter? Obes Res. 2004, 12, 1375–1385. [Google Scholar] [CrossRef]

	



Yoon, Y.S.; Oh, S.W.; Baik, H.W.; Park, H.S.; Kim, W.Y. Alcohol consumption and the metabolic syndrome in Korean adults: The 1998 Korean National Health and Nutrition Examination Survey. Am. J. Clin. Nutr. 2004, 80, 217–224. [Google Scholar] [CrossRef] [PubMed]

	



Yokoyama, H.; Hiroshi, H.; Ohgo, H.; Hibi, T.; Saito, I. Effects of excessive ethanol consumption on the diagnosis of the metabolic syndrome using its clinical diagnostic criteria. Intern. Med. 2007, 46, 1345–1352. [Google Scholar] [CrossRef] [PubMed]

	



Kim, S.K.; Hong, S.H.; Chung, J.H.; Cho, K.B. Association between alcohol consumption and metabolic syndrome in a community-based cohort of Korean adults. Med. Sci. Monit 2017, 23, 2104–2110. [Google Scholar] [CrossRef] [PubMed]

	



Vieira, B.A.; Luft, V.C.; Schmidt, M.I.; Chambless, L.E.; Chor, D.; Barreto, S.M.; Duncan, B.B. Timing and Type of Alcohol Consumption and the Metabolic Syndrome-ELSA-Brasil. PLoS ONE 2016, 11, e0163044. [Google Scholar] [CrossRef]

	



Serdula, M.K.; Koong, S.L.; Williamson, D.F.; Anda, R.F.; Madans, J.H.; Kleinman, J.C.; Byers, T. Alcohol intake and subsequent mortality: Findings from the NHANES I Follow-up Study. J. Stud. Alcohol. 1995, 56, 233–239. [Google Scholar] [CrossRef] [PubMed]

	



Fuchs, F.D.; Chambless, L.E.; Folsom, A.R.; Eigenbrodt, M.L.; Duncan, B.B.; Gilbert, A.; Szklo, M. Association between alcoholic beverage consumption and incidence of coronary heart disease in whites and blacks: The Atherosclerosis Risk in Communities Study. Am. J. Epidemiol. 2004, 160, 466–474. [Google Scholar] [CrossRef]

	



Xin, X.; He, J.; Frontini, M.G.; Ogden, L.G.; Motsamai, O.I.; Whelton, P.K. Effects of alcohol reduction on blood pressure: A meta-analysis of randomized controlled trials. Hypertension 2001, 38, 1112–1117. [Google Scholar] [CrossRef]

	



Fan, A.Z.; Russell, M.; Naimi, T.; Li, Y.; Liao, Y.; Jiles, R.; Mokdad, A.H. Patterns of alcohol consumption and the metabolic syndrome. J. Clin. Endocrinol. Metab. 2008, 93, 3833–3838. [Google Scholar] [CrossRef]

	



MacMahon, S. Alcohol consumption and hypertension. Hypertension 1987, 9, 111–121. [Google Scholar] [CrossRef]

	



Gillman, M.W.; Cook, N.R.; Evans, D.A.; Rosner, B.; Hennekens, C.H. Relationship of alcohol intake with blood pressure in young adults. Hypertension 1995, 25, 1106–1110. [Google Scholar] [CrossRef]

	



Carlsson, S.; Hammar, N.; Grill, V. Alcohol consumption and type 2 diabetes Meta-analysis of epidemiological studies indicates a U-shaped relationship. Diabetologia 2005, 48, 1051–1054. [Google Scholar] [CrossRef] [PubMed]

	



Kao, W.H.; Puddey, I.B.; Boland, L.L.; Watson, R.L.; Brancati, F.L. Alcohol consumption and the risk of type 2 diabetes mellitus: Atherosclerosis risk in communities study. Am. J. Epidemiol. 2001, 154, 748–757. [Google Scholar] [CrossRef] [PubMed]

	



Lee, K.S.; Park, C.Y.; Meng, K.H.; Bush, A.; Lee, S.H.; Lee, W.C.; Koo, J.W.; Chung, C.K. The association of cigarette smoking and alcohol consumption with other cardiovascular risk factors in men from Seoul, Korea. Ann. Epidemiol. 1998, 8, 31–38. [Google Scholar] [CrossRef]

	



Nanchahal, K.; Ashton, W.D.; Wood, D.A. Alcohol consumption, metabolic cardiovascular risk factors and hypertension in women. Int. J. Epidemiol. 2000, 29, 57–64. [Google Scholar] [CrossRef]

	



Kato, I.; Kiyohara, Y.; Kubo, M.; Tanizaki, Y.; Arima, H.; Iwamoto, H.; Shinohara, N.; Nakayama, K.; Fujishima, M. Insulin-mediated effects of alcohol intake on serum lipid levels in a general population: The Hisayama Study. J. Clin. Epidemiol. 2003, 56, 196–204. [Google Scholar] [CrossRef]

	



Lee, K. Gender-specific relationships between alcohol drinking patterns and metabolic syndrome: The Korea National Health and Nutrition Examination Survey 2008. Public Health Nutr. 2012, 15, 1917–1924. [Google Scholar] [CrossRef]

	



Oh, S.S.; Kim, W.; Han, K.T.; Park, E.C.; Jang, S.I. Alcohol consumption frequency or alcohol intake per drinking session: Which has a larger impact on the metabolic syndrome and its components? Alcohol 2018, 71, 15–23. [Google Scholar] [CrossRef]

	



Shimoshikiryo, I.; Ibusuki, R.; Shimatani, K.; Nishimoto, D.; Takezaki, T.; Nishida, Y.; Shimanoe, C.; Hishida, A.; Tamura, T.; Okada, R.; et al. Association between alcohol intake pattern and metabolic syndrome components and simulated change by alcohol intake reduction: A cross-sectional study from the Japan Multi-Institutional Collaborative Cohort Study. Alcohol 2020, 89, 129–138. [Google Scholar] [CrossRef]

	



World Health Organization. Global Status Report on Alcohol and Health 2018. Available online: https://www.who.int/publications/i/item/9789241565639 (accessed on 25 May 2021).

	



Kweon, S.; Kim, Y.; Jang, M.J.; Kim, Y.; Kim, K.; Choi, S.; Chun, C.; Khang, Y.H.; Oh, K. Data resource profile: The Korea National Health and Nutrition Examination Survey (KNHANES). Int. J. Epidemiol. 2014, 43, 69–77. [Google Scholar] [CrossRef]

	



Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report. Circulation 2002, 106, 3143–3421. [CrossRef]

	



Lee, S.Y.; Park, H.S.; Kim, D.J.; Han, J.H.; Kim, S.M.; Cho, G.J.; Kim, D.Y.; Kwon, H.S.; Kim, S.R.; Lee, C.B.; et al. Appropriate waist circumference cutoff points for central obesity in Korean adults. Diabetes Res. Clin. Pract 2007, 75, 72–80. [Google Scholar] [CrossRef]

	



Shin, M.H.; Kweon, S.S.; Choi, J.S.; Rhee, J.A.; Nam, H.S.; Jeong, S.K.; Park, K.S.; Ryu, S.Y.; Choi, S.W.; Kim, B.H.; et al. Average volume of alcohol consumed, drinking patterns, and metabolic syndrome in older Korean adults. J. Epidemiol. 2013, 23, 122–131. [Google Scholar] [CrossRef]

	



Boffetta, P.; Hashibe, M. Alcohol and cancer. Lancet Oncol. 2006, 7, 149–156. [Google Scholar] [CrossRef]

	



Järvenpää, T.; Rinne, J.O.; Koskenvuo, M.; Räihä, I.; Kaprio, J. Binge drinking in midlife and dementia risk. Epidemiology 2005, 16, 766–771. [Google Scholar]

	



World Health Organization. The Top 10 Causes of Death. Available online: https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death (accessed on 25 May 2021).

	



Park, Y.W.; Zhu, S.; Palaniappan, L.; Heshka, S.; Carnethon, M.R.; Heymsfield, S.B. The metabolic syndrome: Prevalence and associated risk factor findings in the US population from the Third National Health and Nutrition Examination Survey, 1988–1994. Arch. Intern. Med. 2003, 163, 427–436. [Google Scholar] [CrossRef] [PubMed]

	



Churilla, J.R.; Johnson, T.M.; Curls, R.; Richardson, M.R.; Boyer, W.R.; Devore, S.R.; Alnojeidi, A.H. Association between alcohol consumption patterns and metabolic syndrome. Diabetes Metab. Syndr. 2014, 8, 119–123. [Google Scholar] [CrossRef] [PubMed]

	



Nilssen, O.; Averina, M.; Brenn, T.; Brox, J.; Kalinin, A.; Archipovski, V. Alcohol consumption and its relation to risk factors for cardiovascular disease in the north-west of Russia: The Arkhangelsk study. Int. J. Epidemiol. 2005, 34, 781–788. [Google Scholar] [CrossRef]

	



Averina, M.; Nilssen, O.; Brenn, T.; Brox, J.; Arkhipovsky, V.L.; Kalinin, A.G. Factors behind the increase in cardiovascular mortality in Russia: Apolipoprotein AI and B distribution in the Arkhangelsk study 2000. Clin. Chem. 2004, 50, 346–354. [Google Scholar] [CrossRef] [PubMed]

	



Facchini, F.; Chen, Y.D.; Reaven, G.M. Light-to-moderate alcohol intake is associated with enhanced insulin sensitivity. Diabetes Care 1994, 17, 115–119. [Google Scholar] [CrossRef] [PubMed]

	



Davies, M.J.; Baer, D.J.; Judd, J.T.; Brown, E.D.; Campbell, W.S.; Taylor, P.R. Effects of moderate alcohol intake on fasting insulin and glucose concentrations and insulin sensitivity in postmenopausal women: A randomized controlled trial. Jama 2002, 287, 2559–2562. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. General characteristics of the study population.






Table 1. General characteristics of the study population.












	Variables
	Total (n = 12,273)
	Men (n = 6116)
	Women (n = 6157)
	p-Value





	Age (year)
	44.2 ± 0.2
	44.5 ± 0.3
	43.9 ± 0.3
	<0.0001



	Waist circumference (cm)
	82.2 ± 0.1
	86.2 ± 0.1
	77.2 ± 0.2
	<0.0001



	BMI (kg/m2)
	23.9 ± 0.0
	24.6 ± 0.1
	23.1 ± 0.1
	<0.0001



	SBP (mm Hg)
	116.7 ± 0.2
	119.9 ± 0.2
	112.7 ± 0.3
	<0.0001



	DBP (mm Hg)
	76.4 ± 0.1
	78.8 ± 0.2
	73.4 ± 0.2
	<0.0001



	Fasting glucose (mg/dL)
	99.1 ± 0.2
	102.0 ± 0.4
	95.6 ± 0.3
	<0.0001



	Total cholesterol (mg/dL)
	193.0 ± 0.4
	192.8 ± 0.6
	193.3 ± 0.5
	0.0008



	HDL cholesterol (mg/dL)
	51.7 ± 0.2
	47.8 ± 0.2
	56.5 ± 0.2
	<0.0001



	Triglyceride (mg/dL)
	139.9 ± 1.4
	166.0 ± 2.2
	107.6 ± 1.3
	<0.0001



	Education level
	
	
	
	<0.0001



	Below middle school
	1736 (9.7)
	714 (7.5)
	1022 (12.4)
	



	Above middle school
	10,537 (90.3)
	5402 (92.5)
	5135 (87.6)
	



	Household income
	
	
	
	0.1742



	Low
	1723 (12.1)
	851 (11.5)
	872 (12.9)
	



	Medium-low
	2911 (22.8)
	1409 (22.1)
	1502 (23.7)
	



	Medium-high
	3599 (30.7)
	1793 (31.2)
	1806 (30.1)
	



	High
	4040 (34.3)
	2063 (35.2)
	1977 (33.3)
	



	Region
	
	
	
	0.0027



	Urban
	10,282 (87.0)
	5062 (86.4)
	5220 (87.7)
	



	Rural
	1991 (13.0)
	1054 (13.6)
	937 (12.3)
	



	Occupation
	
	
	
	<0.0001



	White collar
	3625 (32.2)
	1956 (35.0)
	1669 (28.7)
	



	Sales and services
	1768 (15.1)
	681 (12.4)
	1087 (18.3)
	



	Blue collar
	1906 (15.8)
	1564 (24.7)
	342 (4.8)
	



	Unemployed
	4974 (36.9)
	1915 (27.9)
	3059 (48.1)
	



	Regular exercise
	5712 (49.4)
	2969 (51.5)
	2743 (46.8)
	<0.0001



	Current smoking
	2721 (25.3)
	2307 (39.7)
	414 (7.4)
	<0.0001



	Drinking frequency
	
	
	
	<0.0001



	Less than once a month
	3119 (23.5)
	899 (15.3)
	2220 (33.8)
	



	Once a month
	1590 (12.9)
	651 (10.9)
	939 (15.5)
	



	2–4 times a month
	3796 (32.3)
	1918 (32.5)
	1878 (32.1)
	



	2–3 times a week
	2595 (22.1)
	1718 (28.1)
	877 (14.7)
	



	More than 4 times a month
	1173 (9.1)
	930 (13.2)
	243 (4.0)
	



	Usual drinking quantity
	
	
	
	<0.0001



	1–2 drinks
	4600 (32.5)
	1271 (18.5)
	3329 (49.7)
	



	3–4 drinks
	2608 (20.6)
	1220 (18.6)
	1388 (23.0)
	



	5–6 drinks
	1761 (15.5)
	1109 (18.5)
	652 (11.7)
	



	7–9 drinks
	1792 (16.6)
	1330 (22.7)
	462 (9.0)
	



	10 or more drinks
	1512 (14.9)
	1186 (21.7)
	326 (6.5)
	



	Binge drinking frequency
	
	
	
	<0.0001



	None
	4941 (34.7)
	1388 (19.8)
	3553 (53.1)
	



	Less than once a month
	2417 (20.9)
	1201 (20.5)
	1216 (21.3)
	



	Once a month
	1919 (17.7)
	1177 (20.7)
	742 (14.0)
	



	Once a week
	2123 (19.0)
	1607 (26.9)
	516 (9.1)
	



	Every day
	873 (7.8)
	743 (12.1)
	130 (2.4)
	



	Menopause
	-
	-
	2459 (33.1)
	



	Metabolic syndrome
	2994 (22.2)
	1729 (26.1)
	1265 (18.1)
	<0.0001







Values are presented as mean ± standard error or as number (%). Values of p compare men and women using independent t-test, the Wilcoxon rank sum test, or chi-squared test. Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; HDL, high-density lipoprotein; SBP, systolic blood pressure.
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Table 2. Associations between alcohol drinking patterns and metabolic syndrome.
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Variables

	
Men

	
Women




	
OR

	
95% CI

	
OR

	
95% CI






	
Drinking frequency a

	

	

	

	




	
Less than once a month

	
1.00

	

	
1.00

	




	
Once a month

	
0.94

	
(0.71–1.25)

	
0.88

	
(0.68–1.13)




	
2–4 times a month

	
0.90

	
(0.71–1.15)

	
0.76

	
(0.61–0.95)




	
2–3 times a week

	
1.17

	
(0.92–1.49)

	
0.65

	
(0.49–0.85)




	
More than 4 times a week

	
1.19

	
(0.90–1.56)

	
0.66

	
(0.43–1.03)




	
p for linear trend

	
0.0128

	
0.0088




	
Usual drinking quantity b

	

	

	

	




	
1–2 drinks

	
1.00

	

	
1.00

	




	
3–4 drinks

	
1.04

	
(0.83–1.29)

	
1.14

	
(0.92–1.41)




	
5–6 drinks

	
1.23

	
(0.97–1.55)

	
1.61

	
(1.20–2.16)




	
7–9 drinks

	
1.64

	
(1.30–2.07)

	
2.02

	
(1.44–2.84)




	
10 or more drinks

	
1.89

	
(1.48–2.41)

	
2.26

	
(1.49–3.43)




	
p for linear trend

	
<0.0001

	
<0.0001




	
Binge drinking frequency c

	

	

	

	




	
None

	
1.00

	

	
1.00

	




	
Less than once a month

	
1.01

	
(0.82–1.25)

	
1.00

	
(0.79–1.26)




	
Once a month

	
1.18

	
(0.94–1.48)

	
1.37

	
(1.02–1.84)




	
Once a week

	
1.64

	
(1.35–2.00)

	
1.38

	
(1.00–1.89)




	
Every day

	
1.84

	
(1.47–2.31)

	
1.36

	
(0.78–2.38)




	
p for linear trend

	
<0.0001

	
0.0631








a Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, menopausal status (for women), year, and usual drinking quantity. b Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, menopausal status (for women), year, and drinking frequency. c Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, menopausal status (for women), and year. Abbreviations: CI, confidence interval; OR, odds ratio.
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Table 3. The association between alcohol drinking patterns and components of metabolic syndrome in men.
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Variables

	
Abdominal Obesity

	
High Blood Pressure

	
Impaired Fasting Glucose

	
Hypertriglyceridemia

	
Low HDL Cholesterol




	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI






	
Drinking frequency a

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Less than once a month

	
130 (14.5)

	
1.00

	

	
355 (39.5)

	
1.00

	

	
321 (35.7)

	
1.00

	

	
310 (34.5)

	
1.00

	

	
253 (28.1)

	
1.00

	




	
Once a month

	
102 (15.7)

	
0.83

	
(0.60–1.15)

	
263 (40.4)

	
0.99

	
(0.76–1.29)

	
249 (38.3)

	
1.06

	
(0.81–1.39)

	
229 (35.2)

	
1.03

	
(0.80–1.32)

	
199 (30.6)

	
1.07

	
(0.83–1.39)




	
2–4 times a month

	
285 (14.9)

	
0.75

	
(0.58–0.98)

	
776 (40.5)

	
0.91

	
(0.73–1.14)

	
725 (37.8)

	
0.89

	
(0.71–1.11)

	
714 (37.2)

	
0.91

	
(0.74–1.11)

	
505 (26.3)

	
1.00

	
(0.80–1.25)




	
2–3 times a week

	
293 (17.1)

	
0.81

	
(0.61–1.07)

	
928 (54.0)

	
1.47

	
(1.19–1.83)

	
828 (48.2)

	
1.21

	
(0.96–1.52)

	
790 (46.0)

	
1.29

	
(1.05–1.58)

	
364 (21.2)

	
0.70

	
(0.55–0.90)




	
More than 4 times a week

	
158 (17.0)

	
0.74

	
(0.54–1.02)

	
629 (67.6)

	
1.96

	
(1.51–2.54)

	
539 (58.0)

	
1.33

	
(1.02–1.74)

	
456 (49.0)

	
1.40

	
(1.10–1.79)

	
163(17.5)

	
0.45

	
(0.34–0.61)




	
p for linear trend

	

	
0.3177

	

	
<0.0001

	

	
0.0004

	

	
<0.0001

	

	
<0.0001




	
Usual drinking quantity b

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
1–2 drinks

	
161 (12.7)

	
1.00

	

	
576 (45.3)

	
1.00

	
-

	
513 (40.4)

	
1.00

	

	
412 (32.4)

	
1.00

	

	
361 (28.4)

	
1.00

	




	
3–4 drinks

	
166 (13.6)

	
1.10

	
(0.85–1.42)

	
604 (49.5)

	
1.04

	
(0.86–1.26)

	
539 (44.2)

	
1.05

	
(0.85–1.30)

	
438 (35.9)

	
1.07

	
(0.88–1.30)

	
305 (25.0)

	
0.80

	
(0.64–1.00)




	
5–6 drinks

	
160 (14.4)

	
1.24

	
(0.92–1.68)

	
517 (46.6)

	
1.18

	
(0.95–1.46)

	
484 (43.6)

	
1.33

	
(1.05–1.67)

	
450 (40.6)

	
1.24

	
(1.00–1.54)

	
256 (23.1)

	
0.76

	
(0.60–0.96)




	
7–9 drinks

	
218 (16.4)

	
1.49

	
(1.13–1.96)

	
704 (52.9)

	
1.48

	
(1.20–1.83)

	
636 (47.8)

	
1.68

	
(1.34–2.10)

	
596 (44.8)

	
1.40

	
(1.14–1.71)

	
297 (22.3)

	
0.79

	
(0.61–1.02)




	
10 or more drinks

	
263 (22.2)

	
2.18

	
(1.62–2.93)

	
550 (46.4)

	
1.56

	
(1.24–1.96)

	
490 (41.3)

	
1.70

	
(1.33–2.16)

	
603 (50.8)

	
1.76

	
(1.41–2.18)

	
265 (22.3)

	
0.82

	
(0.63–1.07)




	
p for linear trend

	

	
<0.0001

	

	
<0.0001

	

	
<0.0001

	

	
<0.0001

	

	
0.1744




	
Binge drinking frequency c

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
None

	
194 (14.0)

	
1.00

	

	
671 (48.3)

	
1.00

	

	
607 (43.7)

	
1.00

	

	
447 (32.2)

	
1.00

	

	
403 (29.0)

	
1.00

	




	
Less than once a month

	
175 (14.6)

	
1.07

	
(0.83–1.38)

	
487 (40.6)

	
1.01

	
(0.84–1.21)

	
434 (36.1)

	
1.05

	
(0.85–1.30)

	
423 (35.2)

	
1.14

	
(0.94–1.39)

	
311 (25.9)

	
0.91

	
(0.75–1.10)




	
Once a month

	
161 (13.7)

	
1.01

	
(0.76–1.35)

	
477 (40.5)

	
1.10

	
(0.90–1.36)

	
447 (38.0)

	
1.16

	
(0.93–1.44)

	
460 (39.1)

	
1.23

	
(1.02–1.49)

	
321 (27.3)

	
0.92

	
(0.75–1.12)




	
Once a week

	
299 (18.6)

	
1.38

	
(1.10–1.73)

	
836 (52.0)

	
1.70

	
(1.41–2.06)

	
770 (47.9)

	
1.68

	
(1.37–2.06)

	
773 (48.1)

	
1.80

	
(1.52–2.13)

	
322 (20.0)

	
0.59

	
(0.49–0.72)




	
Every day

	
139 (18.7)

	
1.36

	
(1.03–1.81)

	
480 (64.6)

	
2.67

	
(2.10–3.39)

	
404 (54.4)

	
2.02

	
(1.60–2.53)

	
396 (53.3)

	
2.14

	
(1.73–2.65)

	
127 (17.1)

	
0.44

	
(0.34–0.58)




	
p for linear trend

	

	
0.0154

	

	
<0.0001

	

	
<0.0001

	

	
<0.0001








a Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, year, and usual drinking quantity. b Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, year, and drinking frequency. c Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, and year. Abbreviations: CI, confidence interval; OR, odds ratio.
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Table 4. The association between alcohol drinking patterns and components of metabolic syndrome in women.
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Variables

	
Abdominal Obesity

	
High Blood Pressure

	
Impaired Fasting Glucose

	
Hypertriglyceridemia

	
Low HDL Cholesterol




	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI

	
N (%)

	
OR

	
95% CI






	
Drinking frequency a

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
Less than once a month

	
563 (25.4)

	
1.00

	

	
747 (33.7)

	
1.00

	

	
653 (29.4)

	
1.00

	

	
479 (21.6)

	
1.00

	

	
918 (41.4)

	
1.00

	




	
Once a month

	
222 (23.6)

	
0.98

	
(0.77–1.25)

	
280 (29.8)

	
0.99

	
(0.77–1.27)

	
268 (28.5)

	
1.09

	
(0.89–1.35)

	
177 (18.9)

	
0.83

	
(0.65–1.05)

	
326 (34.7)

	
0.79

	
(0.66–0.95)




	
2–4 times a month

	
348 (18.5)

	
0.76

	
(0.62–0.93)

	
442 (23.5)

	
0.92

	
(0.75–1.13)

	
416 (22.2)

	
0.96

	
(0.79–1.17)

	
302 (16.1)

	
0.79

	
(0.64–0.98)

	
557 (29.7)

	
0.70

	
(0.60–0.82)




	
2–3 times a week

	
206 (23.5)

	
0.96

	
(0.76–1.23)

	
227 (25.9)

	
1.11

	
(0.87–1.42)

	
221 (25.2)

	
1.05

	
(0.82–1.34)

	
165 (18.8)

	
0.83

	
(0.64–1.07)

	
201 (22.9)

	
0.46

	
(0.37–0.58)




	
More than 4 times a week

	
72 (29.6)

	
0.91

	
(0.62–1.34)

	
107 (44.0)

	
2.00

	
(1.33–3.02)

	
80 (32.9)

	
0.93

	
(0.63–1.37)

	
61 (25.1)

	
1.02

	
(0.65–1.59)

	
58 (23.9)

	
0.39

	
(0.27–0.57)




	
p for linear trend

	

	
0.0448

	

	
0.0155

	

	
0.7631

	

	
0.2005

	

	
<0.0001




	
Usual drinking quantity b

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
1–2 drinks

	
781 (23.5)

	
1.00

	

	
1104 (33.2)

	
1.00

	

	
968 (29.1)

	
1.00

	

	
666 (20.0)

	
1.00

	

	
1277 (38.4)

	
1.00

	




	
3–4 drinks

	
304 (21.9)

	
1.30

	
(1.06–1.59)

	
358 (25.8)

	
1.13

	
(0.92–1.39)

	
356 (25.7)

	
1.12

	
(0.93–1.35)

	
243 (17.5)

	
1.02

	
(0.82–1.26)

	
427 (30.8)

	
0.93

	
(0.79–1.10)




	
5–6 drinks

	
137 (21.0)

	
1.76

	
(1.35–2.30)

	
166 (25.5)

	
1.89

	
(1.43–2.50)

	
141 (21.6)

	
1.23

	
(0.96–1.58)

	
122 (18.7)

	
1.41

	
(1.08–1.86)

	
160 (24.5)

	
0.87

	
(0.68–1.11)




	
7–9 drinks

	
111 (24.0)

	
2.02

	
(1.50–2.73)

	
122 (26.4)

	
2.07

	
(1.51–2.85)

	
101 (21.9)

	
1.52

	
(1.13–2.06)

	
88 (19.1)

	
1.21

	
(0.87–1.68)

	
117 (25.3)

	
0.91

	
(0.70–1.20)




	
10 or more drinks

	
78 (23.9)

	
2.77

	
(1.87–4.08)

	
53 (16.3)

	
1.44

	
(0.95–2.17)

	
72 (22.1)

	
1.70

	
(1.15–2.53)

	
65 (19.9)

	
1.77

	
(1.17–2.67)

	
79 (24.2)

	
0.88

	
(0.62–1.25)




	
p for linear trend

	

	
<0.0001

	

	
<0.0001

	

	
0.0043

	

	
0.0125

	

	
0.7857




	
Binge drinking frequency c

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
None

	
861 (24.2)

	
1.00

	

	
1219 (34.3)

	
1.00

	

	
1060 (29.8)

	
1.00

	

	
719 (20.2)

	
1.00

	

	
1358 (38.2)

	
1.00

	




	
Less than once a month

	
232 (19.1)

	
1.24

	
(1.01–1.52)

	
240 (19.7)

	
1.12

	
(0.90–1.39)

	
248 (20.4)

	
1.14

	
(0.93–1.40)

	
205 (16.9)

	
1.09

	
(0.90–1.33)

	
369 (30.4)

	
0.84

	
(0.71–1.00)




	
Once a month

	
149 (20.1)

	
1.58

	
(1.23–2.02)

	
158 (21.3)

	
1.81

	
(1.38–2.37)

	
157 (21.2)

	
1.38

	
(1.08–1.76)

	
113 (15.2)

	
1.09

	
(0.83–1.44)

	
177 (23.9)

	
0.68

	
(0.54–0.87)




	
Once a week

	
121 (23.5)

	
1.56

	
(1.15–2.11)

	
136 (26.4)

	
1.97

	
(1.49–2.61)

	
124 (24.0)

	
1.31

	
(0.99–1.72)

	
109 (21.1)

	
1.25

	
(0.93–1.69)

	
130 (25.2)

	
0.64

	
(0.50–0.82)




	
Every day

	
48 (36.9)

	
2.58

	
(1.63–4.10)

	
50 (38.5)

	
2.51

	
(1.49–4.23)

	
49 (37.7)

	
1.97

	
(1.26–3.09)

	
38 (29.2)

	
1.76

	
(1.08–2.87)

	
26 (20.0)

	
0.32

	
(0.18–0.56)




	
p for linear trend

	

	
<0.0001

	

	
<0.0001

	

	
0.0059

	

	
0.2341

	

	
<0.0001








a Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, menopausal status, year, and usual drinking quantity. b Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, menopausal status, year, and drinking frequency. c Adjusted for age, education level, household income, occupation, residence area, current smoking, regular physical activity, and year. Abbreviations: CI, confidence interval; OR, odds ratio.
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