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Abstract

:

Tobacco smoking and alcohol consumption are among the most important public health concerns not only in South Korea but also globally. This study identified the factors associated with single-use and co-use of tobacco and alcohol in Korean adults and provided more accurate estimates using a multinomial modeling approach. This study used the Korea Community Health Survey Data 2017, of which 205,336 respondents were selected as the sample for a multinomial logistic regression analysis. For the group that identified as only drinking monthly compared to the reference group, we found that the direction of the following factors was opposite to that of the results of the only currently smoking group: Age, marital status, educational level, monthly household income, occupation, obesity, self-rated health, hypertension, and hyperlipidemia. For the currently smoking and drinking monthly group relative to the reference group, the overall direction was a mix of the results of only currently smoking and only drinking monthly. These findings support the development of policies that consider the risk of smoking tobacco and consuming alcohol simultaneously.
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1. Introduction


Tobacco smoking and alcohol consumption are among the most important public health concerns not only in South Korea but also globally; they are among the top five major risk factors of death worldwide [1,2]. The harm of tobacco smoking and alcohol consumption, especially as a risk factor of several diseases, has been demonstrated in many studies [2,3,4,5]. Several studies have suggested that tobacco smoking and alcohol consumption are often seen together and share a number of risk factors [6,7]. Tobacco smoking is also a powerful predictor of alcohol consumption in adults [8,9]. However, regarding the additive detrimental effects of alcohol-tobacco co-use, the literature offers mixed results. Numerous studies have supported its synergetic effects [10], whereas one study pointed out the insufficient evidence of synergetic effects [11].



Some researchers have suggested that the level of tobacco- or alcohol-related ill health is higher among people in deprived communities than in non-deprived communities, although both groups smoke and consume the same amount of tobacco and alcohol [12,13,14,15,16]. For example, smokers or drinkers living in low-income communities are more likely to combine health damaging behaviors, such smoking and drinking, compared with people in more affluent communities [17]. These combinations not only add to the dangers of alcohol consumption but also multiply the risks of ill health. Consequently, it could lead to worsening socioeconomic health disparities. However, only a few studies have examined the relation between co-use of tobacco and alcohol and socioeconomic status (SES).



Previous studies have analyzed the effect of tobacco use, alcohol use, and their co-use using a separate binomial approach (e.g., to fit three binomial logistic regression models with only tobacco smokers, only alcohol drinkers, and co-users of tobacco and alcohol) [18]. However, this approach is suboptimal for several reasons, such as the occurrence of multiple testing problems and loss of information. These limitations could be overcome through a multinomial modeling framework [19]. Therefore, this study analyzed the factors associated in single-use and co-use of tobacco and alcohol using a multinomial modeling approach.



Tobacco smoking and alcohol consumption are among the representative and modifiable lifestyle risk factors. However, it is still unclear not only what role that demographic, socioeconomic, and health related factors have on it but also the combined associations of tobacco smoking and alcohol consumption. Therefore, greater understanding of single-use and co-use of tobacco and alcohol may improve population health and decrease societal burden. Moreover, many major findings about the current issue have been observed in developed Western countries [20,21,22], but little is known about Asian populations [23,24]. This study investigated the factors associated in single-use and co-use of tobacco and alcohol in Korean adults using data from a nationwide representative survey. This study also provided more accurate estimates using a multinomial modeling approach. Moreover, this study extended the existing knowledge to groups of only currently smoking, only drinking monthly, and currently smoking and drinking monthly.




2. Materials and Methods


2.1. Study Population and Data


This study used the Korea Community Health Survey Data 2017. This survey included SES, health status, medical utilization, and health behaviors. This survey was conducted in 253 community health centers in Korea [25]. The purpose of this survey was to produce regional representative statistics in Korea; its target population was general Korean adults aged 19 years or above. The primary sampling unit was Tong, Ban, Lee, which are the smallest administrative district units in Korea. The secondary sampling unit was households. Tong, Ban, Lee were selected through probability proportionate sampling. Households were selected using systematic sampling. When a household had been selected as a sample, trained interviewers visited the household to conduct one-on-one interviews. In the 2017 dataset, the number of respondents was 228,381. After we excluded missing variables (n = 23,045), our study population was reduced to 205,336 respondents.




2.2. Variables


The dependent variable was the combined variable of currently smoking and monthly drinking. If respondents answered daily or sometimes smoking and smoking more than five packs in their entire life, then they were categorized as currently smoking. Monthly drinking was defined as whether respondents had drunk more than once a month during the last year or not. Based on the definitions of currently smoking and monthly drinking, the dependent variables were categorized into the following: 0 = Not currently smoking/not drinking monthly, 1 = currently smoking/not drinking monthly, 2 = not currently smoking/drinking monthly, 3 = currently smoking/drinking monthly.



Independent variables were age, sex, marital status, educational level, household income, occupation, region, depressive symptoms, obesity, self-rated health, hypertension, diabetes, and hyperlipidemia. Marital status was categorized into married, divorce/separated/bereaved, and single. Education was categorized under elementary school, middle school, high school, and university and higher. Household income was categorized into USD 999 and below, USD 1000–USD 2999, USD 3000–USD 5000, USD 5000 and above. Approximately KRW 1000 were equivalent to USD 1. Occupation was categorized into managers, office workers, sales and service workers, skilled agricultural/forestry/fishery workers, elementary workers, and others. Others included students, housewives, and unemployed people. Region was categorized into city and rural. Depressive symptoms were derived from the Patient Health Questionnaire depression module (PHQ-9). Obesity was categorized into underweight (body mass index (BMI) < 18.5), normal (18.5 ≤ BMI < 25.0), overweight (25.0 ≤ BMI < 27.0), and obese (BMI ≥ 27.0). Self-rated health was categorized into very bad, bad, normal, good, and very good. Hypertension, diabetes, and hyperlipidemia were derived from the question “Do you currently receive treatment for hypertension/diabetes/hyperlipidemia?”




2.3. Statistical Analysis


As the dependent variable consisted of four groups, a multinomial logistic regression analysis was selected to identify the associations between independent variables and smoking and drinking status. All independent variables were included in the model. All analyses were conducted in SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). The significance level used was 0.05.




2.4. Research Ethics


All participants gave their informed consent for inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki. The protocol was approved by the Ethics Committee of Eulji Institutional Review Board (EUIRB2018-68).





3. Results


Participants’ general characteristics are shown in Table 1. Among the 205,336 respondents, 90,355 (44.0%) answered not currently smoking and not drinking monthly, 8608 (4.2%) were only currently smoking, 79,422 (38.7%) were only drinking monthly, and 26,951 (13.1%) were currently smoking and drinking monthly.



Table 2 presents the results of the multinomial logistic regression. Not currently smoking and not drinking monthly group served as the reference group for the dependent variable. Results showed that most independent variables were significantly associated with all the dependent groups compared with the reference group. Moreover, the following factors increased the odds of being a smoker relative to the reference group: Being younger, being male, having a low education level, having a low monthly household income, being not married, having depressive symptoms, having low BMI, having self-rated one’s health as bad, being hyperlipidemic, and living in a city. For only drinking monthly relative to the reference group, the direction of the following factors was opposite that of those for only currently smoking: Age (30–39 and 40–49), marital status (single), educational level (middle school, high school, and university and higher), monthly household income (USD 1000–USD 2999, USD 3000–USD 5000, and USD 5000 and above), occupation (others), obesity (normal, overweight, and obese), self-rated health (normal and bad), hypertension, and hyperlipidemia. For currently smoking and drinking monthly group relative to the reference group, the overall direction was a mix of the results of only currently smoking and only drinking monthly. The only difference was that the odds ratios of only currently smoking were lower than those of drinking monthly in aged 60–69, aged 70 and above, being female, other occupation, living in rural areas, having diabetes.




4. Discussion


Recent research findings have directed public health attention toward bad lifestyle habits, especially smoking and drinking. Previous studies have described that these two lifestyle habits are associated with each other [6,7] and emphasized that the co-use of tobacco and alcohol is a greater risk than the sum of their independent effects [6,7,26]. However, only a few studies have examined the factors associated with co-use of tobacco and alcohol compared with the use of tobacco only and the use of alcohol only. This study extended the existing knowledge to groups of only currently smoking, only drinking monthly, and currently smoking and drinking monthly.



This study found that adults in their thirties to fifties had a high risk of currently smoking and currently smoking/drinking monthly, which is largely consistent with previous studies [6,18,27,28]. A previous study noted that current middle-aged smokers may have multiple tobacco-related health problems that may possibly result in earlier mortality [18], indicating the need for preventive interventions that promote smoking cessation for this age group. Most smokers have been found to start smoking during their adolescence, but young adulthood is considered a critical period in the progression towards an established smoking behavior and nicotine dependence, especially among males [28,29,30]. Many adults view themselves as “social smokers” by which they consider their smoking behaviors as a social interaction in young adulthood [31].



The notable finding of this study is that being aged 50 was a turning point of the direction of the relation in the only currently smoking and currently smoking/drinking monthly groups. Meaning, middle-aged adults were concerned about their health and prepare for retirement and later life. The literature has noted that most adults have regular check-ups in their 40s, begin to recognize age-related changes, or are diagnosed with chronic diseases and thus need medications [32,33]. Previous studies have indicated that smoking cessation and limiting alcohol consumption are always beneficial in regard to increasing life expectancy and decreasing mortality and health costs [6,34]. Therefore, educational interventions regarding good lifestyle habits and smoking cessation should be provided for adults in their 40s.



This study showed that adults in their 20s had a high risk of being a monthly drinker. The literature identified developing interpersonal relationships, relieving negative emotions due to stress and personal problems, and attending social activities, such as festivals, celebrations, and meetings as the major reasons for drinking [35,36,37]. Compared with other countries, the drinking culture among college students, especially among men, in Korea is relatively permissive and more associated with social drinking with friends and colleagues; this culture tends to encourage excessive alcohol consumption [27,35,36,37,38,39]. The Korean drinking culture of encouraging excessive alcohol consumption and coercive offers should be changed. Effective interpersonal communication interventions should be developed to promote healthier activities with friends and colleagues, as well as prevent harmful social drinking practices [35,36,37,38].



Previous studies have reported that living alone is more likely associated with multiple lifestyle risk factors, such as smoking and heavy alcohol drinking [27,40,41,42,43], even when gender difference is considered [44]. In this study, divorced/separated/bereaved adults were more likely to be currently smoking and currently smoking/drinking monthly compared with married adults; this finding supports previous findings [41,42,43]. Harmful lifestyle habits, such as smoking or heavy alcohol drinking, may be more noticeable by spouses and may be changed through the support and encouragement of spouses, especially wives [41,42,44]. A spouse is the most influential person to a smoker or drinker as he/she is the person with whom the latter is in a romantic relationship; therefore, a couple-based intervention that helps adults quit smoking and prevent heavy alcohol drinking, may be more helpful in changing negative health behaviors, especially among men [43].



Interestingly, in this study, single adults were less likely to be drinking monthly compared with married adults. Watt et al. (2014) reported that heavy drinking is more common among divorced/separated/bereaved men and single women in the United States (U.S.) [42]. By contrast, Li et al. (2017) found that living with a spouse or partner is related to a higher risk of alcohol consumption in Norway. The Korean drinking culture is more associated with social drinking with others compared with other countries; therefore, drinking alone at home may not be common among single adults [37,38,39]. The findings in this study highlighted the importance of living arrangements to smoking and drinking habits and provided evidence for the use of different approaches for men and women by marital status.



The literature has offered mixed results on the interactions between smoking and drinking habits according to SES in Korea. A study reported that the prevalence of smoking and drinking is higher in lower SES groups [45], whereas other studies found that educational level is a significant factor that is associated with drinking [40] and income does not significantly affect alcohol drinking [40] and smoking [46]. Kang and colleagues found that educational and income levels are not associated with smoking habits [28].



In this study, low and high educational status were associated with currently smoking and drinking monthly, respectively. Among currently smoking and drinking monthly group, adults who graduated from middle school and high school were more likely to be currently smoking and drinking monthly, whereas those who graduated from a university were less likely to be a co-user of tobacco and alcohol, compared with those who did not graduate elementary school. The findings may be interpreted in terms of coping strategies to stress, as well as availability and accessibility of health service and social networking. Smoking may be among the coping strategies of adults in low SES to deal with difficult and stressful situations [46]. However, adults in high SES groups may have more chances to access the health care system and more knowledge about the harmful health effects of tobacco use, which lead to more smoking cessation [46]. They may also have more alternatives to replace smoking as a coping strategy in a difficult and stressful situation. In the aspect of drinking, a higher educational level is positively associated with drinking monthly, indicating that adults in high SES can afford alcohol, consume more alcohol in social activities, and often drink alcohol to relax at leisure time [37,39].



The association between occupation stress and smoking/alcohol use can be explained on several grounds. Previous studies have reported that individuals can self-medicate stress-induced physiological effects by smoking/drinking to achieve internal stability [47]. Muraven (2000) explained that job stress can reduce an individual’s self-control, making it difficult for current smokers/drinkers to quit or reduce smoking/drinking intensity and may induce former smokers/drinkers to relapse and start smoking/drinking again [48,49]. This study found consistent evidence on the association between occupation and smoking/alcohol use. Compared with other groups, all occupational groups showed a high level of smoking and drinking.



The relations of perceived health status to currently smoking, drinking monthly, and currently smoking and drinking monthly were interesting in this study. Perceived normal and bad health status were associated with currently smoking, whereas perceived bad health status was related to lower odds of drinking monthly. Adults who perceived their health as being normal were more likely to be currently smoking and drinking monthly. By contrast, those who rated their health poorly were less likely to co-use tobacco and alcohol. However, the present study’s findings could not clarify the direction of causality in the relation. Perceived poor health status may influence either the decisions to stop drinking or the use of tobacco as a means to alleviate stress and pain [6,27,37]. Therefore, additional studies are needed to examine the causal relation between two lifestyle habits and perceived health status.



Previous studies have found inconsistent results on regional differences between smoking and drinking habits in other counties, such as Finland, the U.S., and China [50]. In this study, people living in cities were more likely to be currently smoking and drinking monthly compared with those in rural areas. Various factors, such as social norms, family status and relationships, education, SES, and religious beliefs, have been attributed to these differences [50].



This study has several limitations. First, this study used a cross-sectional design, which limits any consideration of causal relations, such as that between health-related factors and two lifestyles habits. Second, self-reported data on smoking and drinking may not provide accurate information because of recall and social desirability biases. Third, the amounts and frequency of smoking and drinking were not examined in detail; this may influence the interpretation of study findings. For example, light to moderate alcohol consumption may reduce the risk of some diseases [51]. Finally, psychological factors, such as stress, self-efficacy, and social support, could not be adjusted.



In spite of these limitations, this study holds several strengths. This study used a nationally representative sample and included a large sample size. Analyses were performed separately to examine the different factors associated with each of the four groups (not currently smoking/not drinking monthly, only currently smoking, only drinking monthly, currently smoking/drinking monthly). In this way, this study provided evidence for developing tailored interventions and strategies for specific vulnerable groups.




5. Conclusions


Using a nationwide representative survey, this study showed the importance of living arrangements to tobacco smoking and alcohol consumption and provided evidence for using different approaches depending on demographic, socioeconomic, and health-related factors. These findings support the importance of policies considering the risk of smoking tobacco and consuming alcohol simultaneously. Findings suggest that policy makers and health care professionals must have better knowledge of Korean cultural aspects in relation to age, marital status, and SES, such as social smoking and drinking for social networking.







Author Contributions


Conceptualization, J.-W.N. and K.-B.Y.; methodology, K.-B.K.; formal analysis, K.-B.Y.; resources, Y.L.; writing: Original draft preparation, J.-W.N., K.-B.K., and K.-B.Y.; writing: Review and editing, J.C. and Y.L.; supervision, K.-B.Y.; project administration, Y.L.; funding acquisition, J.-W.N.




Funding


This research was funded by Eulji University in 2018, grant number EJBS-18-04.




Conflicts of Interest


The authors declare no conflicts of interest.




Abbreviations




	E.g.:
	Exempli gratia;



	KRW:
	Korean won;



	USD:
	United States dollar;



	PHQ-9:
	Patient Health Questionnaire depression module;



	BMI:
	Body mass index;



	OR:
	Odds ratio;



	USA:
	United States of America;



	SES:
	Socioeconomic status







References


	



Forouzanfar, M.H.; Afshin, A.; Alexander, L.T.; Anderson, H.R.; Bhutta, Z.A.; Biryukov, S.; Brauer, M.; Burnett, R.; Cercy, K.; Charlson, F.J. Global, regional, and national comparative risk assessment of 79 behavioural, environmental and occupational, and metabolic risks or clusters of risks, 1990–2015: A systematic analysis for the Global Burden of Disease Study 2015. Lancet 2016, 388, 1659–1724. [Google Scholar] [CrossRef]

	



Menvielle, G.; Fayossé, A.; Radoï, L.; Guida, F.; Sanchez, M.; Carton, M.; Cyr, D.; Schmaus, A.; Cénée, S.; Fevotte, J. The joint effect of asbestos exposure, tobacco smoking and alcohol drinking on laryngeal cancer risk: Evidence from the French population-based case–control study, ICARE. Occup. Environ. Med. 2016, 73, 28–33. [Google Scholar] [CrossRef]

	



Cho, S.; Shin, A.; Park, S.K.; Shin, H.-R.; Chang, S.-H.; Yoo, K.-Y. Alcohol drinking, cigarette smoking and risk of colorectal cancer in the Korean multi-center cancer cohort. J. Cancer Prev. 2015, 20, 147. [Google Scholar] [CrossRef] [PubMed]

	



Dal Maso, L.; Torelli, N.; Biancotto, E.; Di Maso, M.; Gini, A.; Franchin, G.; Levi, F.; La Vecchia, C.; Serraino, D.; Polesel, J. Combined effect of tobacco smoking and alcohol drinking in the risk of head and neck cancers: A re-analysis of case–control studies using bi-dimensional spline models. Eur. J. Epidemiol. 2016, 31, 385–393. [Google Scholar] [CrossRef]

	



Eriksson, M.; Kaerlev, L.; Johansen, P.; Afonso, N.; Ahrens, W.; Costa-Pereira, A.; Guénel, P.; Jöckel, K.-H.; Gonzalez, A.L.; Merletti, F. Tobacco smoking and alcohol consumption as risk factors for thymoma: A European case-control study. Cancer Epidemiol. 2019, 61, 133–138. [Google Scholar] [CrossRef]

	



Daskalopoulou, C.; Stubbs, B.; Kralj, C.; Koukounari, A.; Prince, M.; Prina, A.M. Associations of smoking and alcohol consumption with healthy ageing: A systematic review and meta-analysis of longitudinal studies. BMJ Open 2018, 8, e019540. [Google Scholar] [CrossRef]

	



Daw, J.; Nowotny, K.M.; Boardman, J.D. Changing patterns of tobacco and alcohol co-use by gender in the United States, 1976–2010. Demogr. Res. 2013, 28, 637. [Google Scholar] [CrossRef]

	



Biederman, J.; Monuteaux, M.C.; Mick, E.; Wilens, T.E.; Fontanella, J.A.; Poetzl, K.M.; Kirk, T.; Masse, J.; Faraone, S.V. Is cigarette smoking a gateway to alcohol and illicit drug use disorders? A study of youths with and without attention deficit hyperactivity disorder. Biol. Psychiatry 2006, 59, 258–264. [Google Scholar] [CrossRef]

	



Chen, X.; Unger, J.B.; Palmer, P.; Weiner, M.D.; Johnson, C.A.; Wong, M.M.; Austin, G. Prior cigarette smoking initiation predicting current alcohol use: Evidence for a gateway drug effect among California adolescents from eleven ethnic groups. Addict. Behav. 2002, 27, 799–817. [Google Scholar] [CrossRef]

	



Münzel, T.; Hahad, O.; Daiber, A. Double hazard of smoking and alcohol on vascular function in adolescents. Eur. Heart J. 2019, 40, 354. [Google Scholar] [CrossRef] [PubMed]

	



Mukamal, K.J. The effects of smoking and drinking on cardiovascular disease and risk factors. Alcohol Res. Health 2006, 29, 199. [Google Scholar] [PubMed]

	



Beard, E.; Brown, J.; West, R.; Angus, C.; Brennan, A.; Holmes, J.; Kaner, E.; Meier, P.; Michie, S. Deconstructing the alcohol harm paradox: A population based survey of adults in England. PLoS ONE 2016, 11, e0160666. [Google Scholar] [CrossRef] [PubMed]

	



Bellis, M.A.; Hughes, K.; Nicholls, J.; Sheron, N.; Gilmore, I.; Jones, L. The alcohol harm paradox: Using a national survey to explore how alcohol may disproportionately impact health in deprived individuals. BMC Public Health 2016, 16, 111. [Google Scholar] [CrossRef]

	



Ecob, R.; Macintyre, S. Small area variations in health related behaviours; do these depend on the behaviour itself, its measurement, or on personal characteristics? Health Place 2000, 6, 261–274. [Google Scholar] [CrossRef]

	



Eibner, C.; Evans, W.N. Relative deprivation, poor health habits, and mortality. J. Hum. Resour. 2005, 40, 591–620. [Google Scholar] [CrossRef]

	



Lewer, D.; Meier, P.; Beard, E.; Boniface, S.; Kaner, E. Unravelling the alcohol harm paradox: A population-based study of social gradients across very heavy drinking thresholds. BMC Public Health 2016, 16, 599. [Google Scholar] [CrossRef] [PubMed]

	



De Silva, V.; Samarasinghe, D.; Hanwella, R. Association between concurrent alcohol and tobacco use and poverty. Drug Alcohol Rev. 2011, 30, 69–73. [Google Scholar] [CrossRef]

	



Bonevski, B.; Regan, T.; Paul, C.; Baker, A.L.; Bisquera, A. Associations between alcohol, smoking, socioeconomic status and comorbidities: Evidence from the 45 and U p S tudy. Drug Alcohol Rev. 2014, 33, 169–176. [Google Scholar] [CrossRef]

	



Neupane, B.; McDonald, S.D.; Beyene, J. Identifying determinants and estimating the risk of inadequate and excess gestational weight gain using a multinomial logistic regression model. Open Access Med. Stat. 2015, 5, 1. [Google Scholar]

	



Chaix, B.; Guilbert, P.; Chauvin, P. A multilevel analysis of tobacco use and tobacco consumption levels in France: Are there any combination risk groups? Eur. J. Public Health 2004, 14, 186–190. [Google Scholar] [CrossRef]

	



Falk, D.E.; Yi, H.-Y.; Hiller-Sturmhöfel, S. An epidemiologic analysis of co-occurring alcohol and tobacco use and disorders: Findings from the National Epidemiologic Survey on Alcohol and Related Conditions. Alcohol Res. Health 2006, 29, 162. [Google Scholar] [PubMed]

	



Hart, C.L.; Smith, G.D.; Gruer, L.; Watt, G.C. The combined effect of smoking tobacco and drinking alcohol on cause-specific mortality: A 30 year cohort study. BMC Public Health 2010, 10, 789. [Google Scholar] [CrossRef] [PubMed]

	



Anand, A.; Roy, N. Prevalence and determinants of co-use of alcohol and tobacco among men in working age group (18–59 years) in India. Epidemiol. Biostat. Public Health 2016, 13. [Google Scholar] [CrossRef]

	



Intarut, N.; Pukdeesamai, P. Socioeconomic inequality in concurrent tobacco and alcohol consumption. Asian Pac. J. Cancer Prev. APJCP 2017, 18, 1913. [Google Scholar] [PubMed]

	



Kang, Y.W.; Ko, Y.S.; Kim, Y.J.; Sung, K.M.; Kim, H.J.; Choi, H.Y.; Sung, C.; Jeong, E. Korea community health survey data profiles. Osong Public Health Res. Perspect. 2015, 6, 211–217. [Google Scholar] [CrossRef]

	



Tabuchi, T.; Ozaki, K.; Ioka, A.; Miyashiro, I. Joint and independent effect of alcohol and tobacco use on the risk of subsequent cancer incidence among cancer survivors: A cohort study using cancer registries. Int. J. Cancer 2015, 137, 2114–2123. [Google Scholar] [CrossRef]

	



Ha, S.; Choi, H.R.; Lee, Y.H. Clustering of four major lifestyle risk factors among Korean adults with metabolic syndrome. PLoS ONE 2017, 12, e0174567. [Google Scholar] [CrossRef]

	



Kang, E.; Lee, J.A.; Cho, H.-J. Characteristics of hardcore smokers in South Korea from 2007 to 2013. BMC Public Health 2017, 17, 521. [Google Scholar] [CrossRef]

	



National Center for Chronic Disease Prevention and Health Promotion (U.S.) Office on Smoking and Health. Preventing Tobacco Use Among Youth and Young Adults: A Report of the Surgeon General; U.S. Department of Health and Human Services, Centers for Disease Control and Prevention: Atlanta, GA, USA, 2012.

	



Jee, Y.H.; Cho, S.-I. Age-period-cohort analysis of smoking prevalence among young adults in Korea. Epidemiol. Health 2016, 38, e2016010. [Google Scholar] [CrossRef]

	



Schane, R.E.; Glantz, S.A.; Ling, P.M. Social smoking: Implications for public health, clinical practice, and intervention research. Am. J. Prev. Med. 2009, 37, 124–131. [Google Scholar] [CrossRef]

	



Kwon, Y.-J.; Lee, J.-W.; Kang, H.-T. Secular trends in lipid profiles in Korean adults based on the 2005–2015 KNHANES. Int. J. Environ. Res. Public Health 2019, 16, 2555. [Google Scholar] [CrossRef] [PubMed]

	



Ministry of Health and Welfare. A Press Release. 2018. Available online: https://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&SEARCHKEY=&SEARCHVALUE=&page=1&CONT_SEQ=346600 (accessed on 8 July 2019). [Google Scholar]

	



Doll, R.; Peto, R.; Boreham, J.; Sutherland, I. Mortality in relation to smoking: 50 years’ observations on male British doctors. BMJ 2004, 328, 1519. [Google Scholar] [CrossRef] [PubMed]

	



Chung, H.-K.; Lee, H.-Y. Drinking behaviors by stress level in Korean university students. Nutr. Res. Pract. 2012, 6, 146–154. [Google Scholar] [CrossRef] [PubMed]

	



Cruz, J.E.; Emery, R.E.; Turkheimer, E. Peer network drinking predicts increased alcohol use from adolescence to early adulthood after controlling for genetic and shared environmental selection. Dev. Psychol. 2012, 48, 1390. [Google Scholar] [CrossRef] [PubMed]

	



Li, J.; Wu, B.; Selbæk, G.; Krokstad, S.; Helvik, A.-S. Factors associated with consumption of alcohol in older adults-a comparison between two cultures, China and Norway: The CLHLS and the HUNT-study. BMC Geriatr. 2017, 17, 172. [Google Scholar] [CrossRef] [PubMed]

	



Ko, S.; Sohn, A. Behaviors and culture of drinking among Korean people. Iran. J. Public Health 2018, 47, 47. [Google Scholar] [PubMed]

	



Seid, A.K. Social interactions, trust and risky alcohol consumption. Health Econ. Rev. 2016, 6, 3. [Google Scholar] [CrossRef] [PubMed]

	



Hong, J.W.; Noh, J.H.; Kim, D.-J. The prevalence of and factors associated with high-risk alcohol consumption in Korean adults: The 2009–2011 Korea National Health and Nutrition Examination Survey. PLoS ONE 2017, 12, e0175299. [Google Scholar] [CrossRef] [PubMed]

	



Schoeppe, S.; Vandelanotte, C.; Rebar, A.L.; Hayman, M.; Duncan, M.J.; Alley, S.J. Do singles or couples live healthier lifestyles? Trends in Queensland between 2005–2014. PLoS ONE 2018, 13, e0192584. [Google Scholar] [CrossRef]

	



Watt, R.G.; Heilmann, A.; Sabbah, W.; Newton, T.; Chandola, T.; Aida, J.; Sheiham, A.; Marmot, M.; Kawachi, I.; Tsakos, G. Social relationships and health related behaviors among older US adults. BMC Public Health 2014, 14, 533. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, J.; Wu, L. Cigarette smoking and alcohol consumption among Chinese older adults: Do living arrangements matter? Int. J. Environ. Res. Public Health 2015, 12, 2411–2436. [Google Scholar] [CrossRef] [PubMed]

	



Josefsson, K.; Elovainio, M.; Stenholm, S.; Kawachi, I.; Kauppi, M.; Aalto, V.; Kivimäki, M.; Vahtera, J. Relationship transitions and change in health behavior: A four-phase, twelve-year longitudinal study. Soc. Sci. Med. 2018, 209, 152–159. [Google Scholar] [CrossRef] [PubMed]

	



Kalman, D.; Kim, S.; DiGirolamo, G.; Smelson, D.; Ziedonis, D. Addressing tobacco use disorder in smokers in early remission from alcohol dependence: The case for integrating smoking cessation services in substance use disorder treatment programs. Clin. Psychol. Rev. 2010, 30, 12–24. [Google Scholar] [CrossRef] [PubMed]

	



Yun, W.-J.; Rhee, J.-A.; Kim, S.A.; Kweon, S.-S.; Lee, Y.-H.; Ryu, S.-Y.; Park, S.-W.; Kim, D.H.; Shin, M.-H. Household and area income levels are associated with smoking status in the Korean adult population. BMC Public Health 2015, 15, 39. [Google Scholar] [CrossRef] [PubMed]

	



Ayyagari, P.; Sindelar, J.L. The impact of job stress on smoking and quitting: Evidence from the HRS. BE J. Econ. Anal. Policy 2010, 10, art27. [Google Scholar] [CrossRef] [PubMed]

	



Azagba, S.; Sharaf, M.F. The effect of job stress on smoking and alcohol consumption. Health Econ. Rev. 2011, 1, 15. [Google Scholar] [CrossRef] [PubMed]

	



Muraven, M.; Baumeister, R.F. Self-regulation and depletion of limited resources: Does self-control resemble a muscle? Psychol. Bull. 2000, 126, 247. [Google Scholar] [CrossRef] [PubMed]

	



Li, R.; Wang, D.; Chen, J.; Chai, J.; Tang, M. Regional differences in smoking, drinking, and physical activities of Chinese residents. Asia Pac. J. Public Health 2015, 27, NP230–NP239. [Google Scholar] [CrossRef]

	



Gunji, T.; Matsuhashi, N.; Sato, H.; Fujibayashi, K.; Okumura, M.; Sasabe, N.; Urabe, A. Light and moderate alcohol consumption significantly reduces the prevalence of fatty liver in the Japanese male population. Am. J. Gastroenterol. 2009, 104, 2189. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Participants’ general characteristics.






Table 1. Participants’ general characteristics.





	
Variable

	
Category

	
Not Currently Smoking/Not Drinking Monthly

	
Only Currently Smoking

	
Only Drinking Monthly

	
Currently Smoking and Drinking Monthly






	
Age (years)

	
19–29

	
6360 (27.3)

	
717 (3.1)

	
12,629 (54.1)

	
3630 (15.6)




	
30–39

	
7613 (27.6)

	
1046 (3.8)

	
13,549 (49.1)

	
5398 (19.6)




	
40–49

	
10,364 (29.4)

	
1530 (4.3)

	
16,517 (46.8)

	
6870 (19.5)




	
50–59

	
15,751 (39.9)

	
1836 (4.7)

	
15,714 (39.8)

	
6145 (15.6)




	
60–69

	
19,025 (53.4)

	
1666 (4.7)

	
11,601 (32.6)

	
3308 (9.3)




	
70 and above

	
31,242 (70.9)

	
1813 (4.1)

	
9412 (21.4)

	
1600 (3.6)




	
Sex

	
Male

	
21,918 (24)

	
7223 (7.9)

	
37,054 (40.6)

	
24,996 (27.4)




	
Female

	
68,437 (60)

	
1385 (1.2)

	
42,368 (37.1)

	
1955 (1.7)




	
Marital status

	
Married

	
59,318 (43.2)

	
5339 (3.9)

	
55,491 (40.4)

	
17,288 (12.6)




	
Divorce/separated/bereaved

	
22,252 (63.8)

	
1668 (4.8)

	
8037 (23.1)

	
2896 (8.3)




	
Single

	
8785 (26.6)

	
1601 (4.8)

	
15,894 (48.1)

	
6767 (20.5)




	
Education level

	
Under elementary school

	
35,889 (69.1)

	
2213 (4.3)

	
11,281 (21.7)

	
2548 (4.9)




	
Middle school

	
11,083 (49.8)

	
1191 (5.3)

	
7408 (33.3)

	
2589 (11.6)




	
High school

	
23,358 (34.3)

	
3237 (4.8)

	
29,255 (43)

	
12,200 (17.9)




	
University and higher

	
20,025 (31.7)

	
1967 (3.1)

	
31,478 (49.9)

	
9614 (15.2)




	
Monthly household income (USD)

	
999 and below

	
27,191 (65.8)

	
2154 (5.2)

	
9141 (22.1)

	
2842 (6.9)




	
1000–2999

	
30,781 (45.3)

	
3300 (4.9)

	
24,214 (35.6)

	
9627 (14.2)




	
3000–5000

	
19,760 (34.8)

	
2007 (3.5)

	
25,923 (45.7)

	
9014 (15.9)




	
5000 and above

	
12,623 (32.1)

	
1147 (2.9)

	
20,144 (51.2)

	
5468 (13.9)




	
Occupation

	
Managers

	
7027 (31.2)

	
682 (3)

	
11,373 (50.5)

	
3429 (15.2)




	
Office workers

	
4296 (23.9)

	
479 (2.7)

	
10,216 (56.7)

	
3017 (16.8)




	
Sales and service workers

	
9304 (35.2)

	
1026 (3.9)

	
12,039 (45.6)

	
4039 (15.3)




	
Skilled agricultural/forestry/fishery workers

	
12,544 (51.2)

	
1280 (5.2)

	
7950 (32.4)

	
2728 (11.1)




	
Elementary workers

	
11,532 (30.7)

	
2381 (6.3)

	
14,294 (38)

	
9378 (25)




	
Others

	
45,652 (59.8)

	
2760 (3.6)

	
23,550 (30.9)

	
4360 (5.7)




	
Depressive symptoms

	
No

	
86,607 (43.6)

	
8121 (4.1)

	
77,725 (39.1)

	
26,123 (13.2)




	
Yes

	
3748 (55.4)

	
487 (7.2)

	
1697 (25.1)

	
828 (12.2)




	
Obesity

	
Underweight

	
10,918 (62.2)

	
738 (4.2)

	
4894 (27.9)

	
992 (5.7)




	
Normal

	
58,393 (43.2)

	
5455 (4)

	
53,992 (39.9)

	
17,428 (12.9)




	
Overweight

	
11,582 (40.1)

	
1266 (4.4)

	
11,493 (39.7)

	
4580 (15.8)




	
Obese

	
9462 (40.1)

	
1149 (4.9)

	
9043 (38.3)

	
3951 (16.7)




	
Self-rated health

	
Good

	
26,402 (34.4)

	
2918 (3.8)

	
35,896 (46.7)

	
11,608 (15.1)




	
Normal

	
35,540 (41.6)

	
3368 (3.9)

	
34,491 (40.3)

	
12,087 (14.1)




	
Bad

	
28,413 (66)

	
2322 (5.4)

	
9035 (21)

	
3256 (7.6)




	
Hypertension

	
No

	
59,893 (39.2)

	
6747 (4.4)

	
63,790 (41.7)

	
22,543 (14.7)




	
Yes

	
30,462 (58.2)

	
1861 (3.6)

	
15,632 (29.9)

	
4408 (8.4)




	
Diabetes

	
No

	
75,359 (41.9)

	
7590 (4.2)

	
71,814 (40)

	
24,987 (13.9)




	
Yes

	
14,996 (58.6)

	
1018 (4)

	
7608 (29.7)

	
1964 (7.7)




	
Hyperlipidemia

	
No

	
78,120 (42.4)

	
7354 (4)

	
74,011 (40.1)

	
24,942 (13.5)




	
Yes

	
12,235 (58.5)

	
1254 (6)

	
5411 (25.9)

	
2009 (9.6)




	
Region

	
City

	
56,068 (40.2)

	
5564 (4)

	
58,128 (41.7)

	
19,698 (14.1)




	
Rural

	
34,287 (52)

	
3044 (4.6)

	
21,294 (32.3)

	
7253 (11)
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Table 2. Results of the multinomial logistic regression (reference group = not currently smoker/not drinking monthly).






Table 2. Results of the multinomial logistic regression (reference group = not currently smoker/not drinking monthly).





	
Variable

	
Category

	
Only Currently Smoker

	
Only Drinking Monthly

	
Currently Smoking and Drinking Monthly




	
OR

	
95% Low

	
95% High

	
OR

	
95% Low

	
95% High

	
OR

	
95% Low

	
95% High






	
Age (years)

	
19–29

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
30–39

	
1.855

	
1.647

	
2.090

	
0.801

	
0.760

	
0.843

	
1.405

	
1.305

	
1.513




	
40–49

	
1.720

	
1.524

	
1.942

	
0.658

	
0.623

	
0.695

	
1.118

	
1.035

	
1.207




	
50–59

	
1.011

	
0.891

	
1.148

	
0.430

	
0.406

	
0.455

	
0.541

	
0.499

	
0.587




	
60–69

	
0.577

	
0.502

	
0.662

	
0.315

	
0.296

	
0.335

	
0.221

	
0.202

	
0.243




	
70 and above

	
0.317

	
0.274

	
0.367

	
0.208

	
0.195

	
0.223

	
0.073

	
0.066

	
0.081




	
Sex

	
Male

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Female

	
0.042

	
0.040

	
0.045

	
0.337

	
0.329

	
0.346

	
0.019

	
0.018

	
0.020




	
Marital status

	
Married

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Divorce/separated/bereaved

	
2.346

	
2.193

	
2.509

	
1.033

	
0.999

	
1.068

	
2.082

	
1.968

	
2.203




	
Single

	
1.325

	
1.213

	
1.448

	
0.822

	
0.786

	
0.860

	
1.038

	
0.977

	
1.102




	
Education level

	
Under elementary school

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Middle school

	
0.919

	
0.847

	
0.998

	
1.131

	
1.086

	
1.179

	
1.105

	
1.030

	
1.184




	
High school

	
0.855

	
0.791

	
0.924

	
1.254

	
1.207

	
1.303

	
1.202

	
1.128

	
1.281




	
University and higher

	
0.538

	
0.490

	
0.591

	
1.157

	
1.108

	
1.209

	
0.779

	
0.725

	
0.836




	
Monthly household income (USD)

	
999 and below

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
1000–2999

	
0.925

	
0.863

	
0.991

	
1.091

	
1.054

	
1.130

	
0.987

	
0.931

	
1.047




	
3000–5000

	
0.782

	
0.718

	
0.850

	
1.250

	
1.202

	
1.301

	
0.932

	
0.873

	
0.995




	
5000 and above

	
0.755

	
0.685

	
0.831

	
1.407

	
1.347

	
1.468

	
0.899

	
0.837

	
0.965




	
Occupation

	
Managers

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Office workers

	
1.125

	
0.991

	
1.277

	
1.417

	
1.351

	
1.487

	
1.356

	
1.264

	
1.454




	
Sales and service workers

	
1.740

	
1.560

	
1.941

	
1.224

	
1.171

	
1.280

	
1.655

	
1.549

	
1.769




	
Skilled agricultural/forestry/fishery workers

	
1.189

	
1.059

	
1.336

	
1.066

	
1.013

	
1.121

	
1.079

	
0.999

	
1.165




	
Elementary workers

	
1.509

	
1.364

	
1.669

	
1.079

	
1.031

	
1.128

	
1.447

	
1.361

	
1.539




	
Others

	
1.003

	
0.905

	
1.112

	
0.749

	
0.721

	
0.779

	
0.627

	
0.587

	
0.669




	
Depressive symptoms

	
No

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Yes

	
1.899

	
1.700

	
2.121

	
0.957

	
0.897

	
1.022

	
1.850

	
1.676

	
2.043




	
Obesity

	
Underweight

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Normal

	
0.707

	
0.647

	
0.772

	
1.217

	
1.169

	
1.267

	
0.939

	
0.867

	
1.018




	
Overweight

	
0.625

	
0.562

	
0.694

	
1.192

	
1.135

	
1.251

	
0.799

	
0.731

	
0.873




	
Obese

	
0.679

	
0.609

	
0.757

	
1.107

	
1.052

	
1.165

	
0.753

	
0.688

	
0.826




	
Self-rated health

	
Good

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Normal

	
1.148

	
1.085

	
1.213

	
0.961

	
0.939

	
0.985

	
1.247

	
1.202

	
1.293




	
Bad

	
1.243

	
1.158

	
1.335

	
0.594

	
0.574

	
0.615

	
0.930

	
0.880

	
0.984




	
Hypertension

	
No

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Yes

	
0.645

	
0.605

	
0.688

	
1.141

	
1.108

	
1.175

	
0.952

	
0.907

	
0.999




	
Diabetes

	
No

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Yes

	
1.031

	
0.953

	
1.115

	
0.963

	
0.929

	
0.997

	
0.829

	
0.778

	
0.882




	
Hyperlipidemia

	
No

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Yes

	
1.238

	
1.150

	
1.332

	
0.836

	
0.804

	
0.870

	
0.901

	
0.847

	
0.959




	
Region

	
City

	
1.000

	

	

	
1.000

	

	

	
1.000

	

	




	
Rural

	
0.899

	
0.852

	
0.949

	
0.849

	
0.828

	
0.871

	
0.817

	
0.785

	
0.849
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