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Original Article

Objectives: To examine the association between alcohol consumption habit, types of beverages, alcohol consumption quantity, and 

overall and cancer-specific mortality among Korean adults.

Methods: The alcohol consumption information of a total of 16 320 participants who were 20 years or older from the Korean Multi-

center Cancer Cohort were analyzed to examine the association between alcohol consumption habit and mortality (median follow-up 

of 9.3 years). The Cox proportional hazard model was used to estimate the hazard ratio (HR) of alcohol consumption to mortality ad-

justing for age, sex, geographic areas, education, smoking status, and body mass index.

Results: Alcohol drinkers showed an increased risk for total mortality compared with never drinkers (HR, 1.72; 95% confidence inter-

val [CI], 1.38 to 2.14 for past drinkers; HR, 1.21; 95% CI, 1.06 to 1.39 for current drinkers), while past drinkers only were associated with 

higher risk for cancer deaths (HR, 1.84; 95% CI, 1.34 to 2.53). The quantity of alcohol consumed per week showed a J-shaped associa-

tion with risk of mortality. Relative to light drinkers (0.01 to 90 g/wk), never drinkers and heavy drinkers (>504 g/wk) had an increased 

risk for all-cause and cancer  deaths: (HR, 1.18; 95% CI, 0.96 to 1.45) and (HR, 1.39; 95% CI, 1.05 to 1.83) for all-cause mortality; and (HR, 

1.55; 95% CI, 1.15 to 2.11) and (HR, 2.07; 95% CI, 1.39 to 3.09) for all cancer mortality, respectively. Heavy drinkers (>504 g/wk) showed 

an elevated risk for death from stomach and liver cancers. 

Conclusions: The present study supports the existence of a J-shaped association between alcohol consumption quantity and the risk 

of all-cause and cancer deaths. Heavy drinkers had an increased risk of death from cancer overall and liver and stomach cancer. 
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INTRODUCTION

Excessive alcohol consumption causes 75 000 deaths each 
year in the United States, and it is the third leading prevent-
able cause of death. Binge drinking accounts for more than 
half of these deaths [1]. High alcohol consumption is positively 
related to the risk of certain cancers, hypertension, liver dis-
eases, injuries, and violence [2-4]. However, in the elderly, light 
to moderate alcohol consumption is associated with lower 
risks for heart disease, diabetes, dementia, psychosocial func-
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tioning, and mortality due to cancer [2-4]. Due to a combina-
tion of beneficial and harmful effects, the relationship between 
alcohol consumption dose and all-cause mortality has been 
depicted as a J-shaped curve [5-7]. 

Most studies on the effects of alcohol consumption on all-
cause or disease-specific mortality [8,9] have been from a Cau-
casian perspective, and little is known about whether there is a 
genetic susceptibility to the effects of alcohol on cancer among 
Asian men and women because it may differ from other popu-
lations [4,10,11]. Moreover, a large portion of Korean men drink 
alcohol extensively, and the prevalence of alcohol dependence 
and alcohol abuse is much higher in Korea compared to other 
countries [12]. 

The aim of this study was to examine the association be-
tween alcohol consumption and all-cause and cancer-specific 
mortality in the Korean population from the Korean Multi-cen-
ter Cancer Cohort (KMCC) data.

METHODS

Study Population
The KMCC was built based on 4 rural and urban areas to de-

termine the relationship between lifestyle habits, molecular 
genetic factors, and the risk of cancers. Information on lifestyle, 
disease history, family history, female reproductive factors, di-
etary habits, and demographics was collected [13]. Written in-
formed consent was obtained from all of the participants, and 
the Institutional Board of Human Research at Seoul National 
University College of Medicine approved the study. 

A total of 20 059 subjects participated in the KMCC between 
1993 and 2004. Among them, 1570 participants recruited from 
two areas (Sancheong and Uiryeong) were excluded because 
no information was available on alcohol consumption habits, 
1484 participants who were younger than 20 years old at the 
baseline of enrollment were excluded, and an additional 685 
subjects were excluded due to missing information on alcohol 
consumption. The number of subjects in the final study popu-
lation included in the analysis was 16 320. 

Information on the date and causes of death was obtained 
from death certificate data from the Korea National Statistics 
Office. Cause of death was classified according to the 10th re-
vision of the International Classification of Disease (ICD-10). 
The ICD-10 codes used to classify specific cancers that had rel-
atively high mortalities in Korea were as follows: all types of 
cancer (C00-C97), lung cancer (C34), stomach cancer (C16), and 

liver cancer (C22).

Estimation of Alcohol Consumption
Alcohol consumption was assessed at cohort entry using a 

structured questionnaire. Participants were asked to answer 
questions on whether they ever drank alcoholic beverages; 
“Yes”, “Yes, but not now”, or “No” were the answer options to 
the question, “Have you ever drunk alcohol?”, as used in the 
National Alcohol Survey [14]. Concerning drinking status, par-
ticipants were divided into 3 groups: never drinkers, past drink-
ers, and current drinkers, with the latter two also denoted as 
“drinkers” in this paper. The frequency of consumption was pre-
sented as more than 2 times a day, daily, 4 to 6 times a week, 2 
to 3 times a week, weekly, 2 to 3 times a month, or less than 
once a month. The question on the type of alcoholic beverage, 
which included soju, beer, and raw rice wine (makkoli) and the 
average amount of alcohol consumption over the past one 
year was asked as: “How much do you drink of a type of an al-
coholic beverage at 1 sitting?” The most frequently consumed 
alcoholic beverage was soju.

Regarding the type of alcoholic beverages, ‘mixed’ means 
drinking two or more kinds of beverages, and ‘alone’ means 
drinking only one type of beverage. For example, soju ‘mixed’ 
means that soju was consumed with other alcoholic beverag-
es at least one time over the past year. About 39% of the cur-
rent drinkers consumed soju ‘mixed’ with other alcoholic bev-
erages in this study.

To calculate the alcohol consumption quantity, we multi-
plied the amount of alcohol in a drink by the concentration of 
each beverage and we calculated the frequency of alcohol in-
take per week and wei ght of each beverage by multiplying 0.8 
by the volume. Concerning the consumption amount, they 
were divided into 5 groups: nondrinkers, ≤90 g/wk, 90.01 to 
252 g/wk, 252.01 to 504 g/wk, and >504 g/wk based on the 
quartile distribution of cases of death among current drinkers.

Statistical Analysis 
To describe the baseline characteristics of the study, partici-

pants were compared using the chi-squared test for categori-
cal variables and the t-test or ANOVA for continuous variables. 
Hazard ratios (HRs) and corresponding 95% confidence inter-
vals (CIs) for alcohol consumption groups and their association 
with overall and disease-specific mortality were obtained with 
the Cox proportional hazards regression models, and follow-
up time was used as a time-scale. The analysis was performed 
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in both men and women combined due to the small number 
of female alcohol drinkers.

The associations of interaction between alcohol consump-
tion status, alcohol consumption amount, and other covari-
ates in the final model with sex were tested, and there was no 
interaction. All models were adjusted for sex, age group (20 to 
29, 30 to 39, 40 to 49, 50 to 59, 60 to 69, and ≥70 years), 3 geo-
graphic areas (Haman, Chungju, plus Youngil and Uljin togeth-
er), smoking status (never, past, and current), educational level 
(uneducated, 1 to 12, ≥13 years), and body mass index (BMI) 
in quintile form (<20.89, 20.89 to 22.65, 22.66 to 24.30, 24.31 
to 26.27, and ≥26.28). Sensitivity analyses were performed 
after excluding the all-cause mortality that had occurred in 
the first 2 years of follow-up. Analyses were performed with 
SAS version 9.2 (SAS Inc., Cary, NC, USA).

RESULTS

The general characteristics of the study population are shown 
in Table 1. Past and current drinkers were more likely to be male, 
whereas never drinkers were mostly female. Those of the old 
age group (age 60 years and older) were more likely to be past 
or current drinkers, whereas those in the 30 to 39 and 40 to 49 
age groups were more likely to be current drinkers. Never drink-
ers were more likely to be never smokers, past and current drink-
ers were more likely to be smokers, and past and current drink-
ers were more likely to have low BMI (≤24.3). 

Never, past, and current drinkers were all more likely to be 
negative than positive for diabetes. However, participants with 
hypertension were more likely to be past drinkers than never 
drinkers or current drinkers, while alcohol consumption status 
and prevalence of diabetes and hypertension were not signifi-

Table 1. General characteristics of the study population at the time of recruitment

n (%) Never drinker1 Past drinker Current drinker p-value

Total 16 320 (100) 9766 (59.8) 638 (3.9) 5916 (36.3)

Sex <0.001

Male 6405 (39.3) 1782 (18.2) 508 (79.6) 4115 (69.6)

Female 9915 (60.7) 7984 (82.8) 130 (20.4) 1801 (30.4)

Age <0.001

20-29 563 (3.4) 205 (2.1) 12 (1.9) 346 (5.8)

30-39 1756 (10.8) 888 (9.1) 35 (5.5) 833 (14.1)

40-49 3146 (19.3) 1892 (19.4) 65 (10.2) 1189 (20.1)

50-59 4184 (25.6) 2622 (26.8) 145 (22.7) 1417 (23.9)

60-69 4696 (28.8) 2930 (30.0) 233 (36.5) 1533 (25.9)

≥70 1975 (12.1) 1229 (12.6) 148 (23.2) 598 (10.1)

Educational attainment (y) <0.001

No formal education 3526 (21.6) 2473 (25.8) 139 (22.0) 914 (15.5)

1-12 12 205 (74.8) 6942 (72.3) 480 (75.8) 4783 (81.3)

≥13 381 (2.3) 182 (1.9) 14 (2.2) 185 (3.2)

Missing 208 (1.3)

Smoking habit <0.001

Never smoker 10 187 (62.4) 7816 (81.9) 159 (25.0) 2212 (37.5)

Ex-smoker 1510 (9.2) 414 (4.3) 223 (35.0) 873 (14.8)

Current smoker 4378 (26.8) 1313 (13.8) 255 (40.0) 2810 (47.7)

Missing 245 (1.5)

Body mass index <0.001

<20.89 4044 (24.8) 2337 (23.9) 192 (30.1) 1515 (25.6)

20.89-22.65 3075 (18.8) 1744 (17.9) 124 (19.4) 1207 (20.4)

22.66-24.30 3062 (18.8) 1825 (18.7) 105 (16.5) 1132 (19.1)

24.31-26.27 3071 (18.8) 1890 (19.4) 106 (16.6) 1075 (18.2)

≥26.28 3068 (18.8) 1970 (20.2) 111 (17.4) 987 (16.7)

Values are presented as n (%). The sum of the column percentage might exceed 100 because each is a rounded-up value. 
1Column percentage.
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cantly related (data not shown).
During the mean follow-up of 9.3 years with 151 402.4 per-

son-years, 1209 deaths were observed. Among them, 505 were 
cancer deaths, and the leading causes were lung cancer (n=  
123), stomach cancer (n=93), and liver cancer (n=85).

Table 2 shows the HRs of the all-cause and cancer-specific 
mortalities according to alcohol drinking habit. Past drinkers 
(HR, 1.72; 95% CI, 1.38 to 2.14) and current drinkers (HR, 1.21; 
95% CI, 1.06 to 1.39) had a significantly higher risk for all-cause 
mortality. In the past drinker group, significantly higher risks 
for mortality from all types of cancer, stomach cancer, and liver 
cancer were observed (overall cancer: HR, 1.84; 95% CI, 1.34 to 
2.53; stomach cancer: HR, 2.30; 95% CI, 1.17 to 4.51; liver can-
cer: HR, 3.18; 95% CI, 1.50 to 6.71) compared to never drinkers. 
Among current drinkers, no statistically significant association 
was found for cancer mortality. Past drinkers did not have a 
significant relationship to death due to lung cancer. In addi-
tion, current drinkers also did not have a significant relation-
ship to death due to all types of cancer, and lung, stomach, and 
liver cancer when added to the multivariate models, which in-
cluded age, sex, and other risk factors, whereas current drink-
ers adjusted for age only had a statistically significant relation-
ship with the same causes of death.

Table 3 shows the hazard ratios for the all-cause and cancer-
specific mortalities according to alcohol consumption amount. 
The risk of total mortality increased according to weekly alco-
hol consumption quantity in drinkers (>90, ≤252 g/wk, HR, 
1.29; 95% CI, 0.99 to 1.66; >252, ≤504 g/wk, HR, 1.31, 95% CI; 
1.00 to 1.71; >504 g/wk, HR, 1.39; 95% CI, 1.05 to 1.83), al-
though there was a marginally, not statistically, significant in-
creased risk among never drinkers (HR, 1.18; 95% CI, 0.96 to 
1.45). Compared to current drinkers of 0.01 to 90 g/wk, the risk 
of cause-specific mortalities increased significantly in heavy 
drinkers and nondrinkers. An association was found among 
non-drinkers with all types of cancer (HR, 1.55; 95% CI, 1.15 to 
2.11) and lung cancer (HR, 2.07; 95% CI, 1.05 to 4.08), and heavy 
drinking (>504 g/wk) increased the risk of all types of cancer 
(HR, 2.07; 95% CI, 1.39 to 3.09), stomach cancer, and liver can-
cer. Alcohol consumption of 90.01 to 252 g/wk increased the 
risk of mortality due to all types of cancer and lung cancer spe-
cifically. Alcohol consumption of 252.01 to 504 g/wk also in-
creased the risk of all types of cancer. However, drinking did 
not show a significant relationship with mortality caused by 
the cancers mentioned above when the mortality values were 
adjusted for the education level and geographical area.

Table 4 shows the hazard ratios of total mortality according 

Table 2. Hazard ratios and 95% confidence intervals for all-cause and cancer deaths according to alcohol consumption status in 
the KMCC study subjects from 1993 to 2004 (n=16 320)

Cancer deaths ICD-10 No. of deaths
Alcohol consumption status

Never drinker Past drinker Current drinker

All-cause deaths A00-Z99 1209 5681 112 529

Model 12 1.0 1.72 (1.38, 2.14) 1.21 (1.06, 1.39)

Model 23 1.0 2.51 (2.05, 3.08) 1.89 (1.67, 2.13)

Cancer deaths

All cancers C00-C97 505 222 56 227

Model 1 1.0 1.84 (1.34, 2.53) 1.09 (0.88, 1.35)

Model 2 1.0 3.40 (2.53, 4.56) 2.08 (1.72, 2.50)

Lung and bronchus C34 123 52 12 59

Model 1 1.0 1.28 (0.66, 2.47) 0.94 (0.62, 1.42)

Model 2 1.0 3.09 (1.65, 5.81) 2.34 (1.61, 3.41)

Stomach C16 93 35 14 44

Model 1 1.0 2.30 (1.17, 4.51) 1.14 (0.70, 1.87)

Model 2 1.0 5.34 (2.86, 9.95) 2.54 (1.63, 3.96)

Liver C22 85 34 11 40

Model 1 1.0 3.18 (1.50, 6.71) 1.27 (0.75, 2.15)

Model 2 1.0 4.78 (2.41, 9.45) 2.30 (1.45, 3.63)

KMCC, Korean Multi-center Cancer Cohort; ICD-10, the 10th revision of the International Classification of Disease.
1Number of deaths for each specific cause divided by the alcohol consumption status. 2Adjusted for age, sex, body mass index, smoking habit, geographic area, 
and educational attainment. 3Adjusted for age.



305

Alcohol and Mortality in the KMCC Study

Table 3. Hazard ratios and 95% confidence intervals for all-cause and cancer deaths according to alcohol consumption amount 
per week (g) in the KMCC study subjects from 1993 to 2004 (n=15 683) 

Cancer deaths ICD-10 No. of deaths
Alcohol consumption amount per week (g)

Never drinker 0.01-90 90.01-252 252.01-504 >504.01

All-cause deaths1 A00-Z99 1122 6802 112 128 108 94

1.18 (0.96, 1.45)3 1.0 1.29 (0.99, 1.66)3 1.31 (1.00, 1.71) 1.39 (1.05, 1.83)

Cancer deaths4

All cancers C00-C97 482 278 51   57   50  46

1.55 (1.15, 2.11) 1.0 1.70 (1.16, 2.49) 1.84 (1.24, 2.72) 2.07 (1.39, 3.09)

Lung and bronchus C34 114 64 10   18   12  10

2.07 (1.05, 4.08) 1.0 2.59 (1.19, 5.63) 2.12 (0.91, 4.92) 2.09 (0.87, 5.03)

Stomach C16 90 49 8   13     9  11

1.94 (0.91, 4.15) 1.0 2.37 (0.98, 5.74)3 2.06 (0.79, 5.35) 2.93 (1.18, 7.31)

Liver C22 82 45 8   10     8  11

1.74 (0.80, 3.76) 1.0 1.95 (0.77, 4.97) 1.99 (0.72, 5.18) 3.50 (1.40, 8.78)

The amount of beverages consumed by past drinkers was treated as 0 g/wk, and 15 683 subjects’ alcohol consumption quantities were available.
KMCC, Korean Multi-center Cancer Cohort; ICD-10, the 10th revision of the International Classification of Disease.
1Model 1: adjusted for age, sex, body mass index, smoking habit, geographic area, and educational attainment. 2Number of deaths due to all-cause deaths and 
all-cancer deaths. 3Marginal significance 0.05≤p<0.1. 4Model 2: adjusted for age, sex, body mass index, and smoking habit.

to type of alcoholic beverages. Total mortality showed a statis-
tically significant relationship with drinking soju alone (HR, 1.23; 
95% CI, 1.04 to 1.46) and raw rice wine alone (HR, 1.54; 95% CI, 
1.10 to 2.16), whereas other beverages did not show a statisti-
cally significant relationship. Drinking raw rice wine with other 

Table 4. HR and 95% CI for all-cause deaths according to the type of alcohol beverage in the KMCC study subjects from 1993 to 
2004 (n=15 683)

Type of beverage1 Total Alcohol consumption amount per week (g)1 No. of deaths Model HR (95% CI)

Never drinker 9766 0 568 1.0

Soju Mixed 2308 151.8 146 Model 12 1.09 (0.89, 1.33)

Model 23 1.63 (1.36, 1.96)

Alone 2287 232.8 248 Model 1 1.23 (1.04, 1.46)

Model 2 2.12 (1.82, 2.46)

Beer Mixed 1806 54.2 67 Model 1 0.90 (0.69, 1.18)

Model 2 1.32 (1.02, 1.70)

Alone 383 47.2 10 Model 1 0.77 (0.41, 1.45)

Model 2 0.99 (0.53, 1.86)

Raw rice wine Mixed 1158 168 120 Model 1 1.19 (0.96, 1.47)4

Model 2 1.74 (1.43, 2.12)

Alone 252 243.6 38 Model 1 1.54 (1.10, 2.16)

Model 2 1.77 (1.27, 2.46)

Sake, wine Mixed 359 56.9 17 Model 1 0.74 (0.45, 1.20)

Model 2 1.06 (0.66, 1.72)

Alone 46 170.5 2 Model 1 0.52 (0.13, 2.09)

Model 2 0.75 (0.19, 2.99)

HR, hazard ratio; CI, confidence interval; KMCC, Korean Multi-center Cancer Cohort.
1The intake levels of each individual alcoholic beverage among the drinkers. 2Adjusted for age, sex, body mass index, smoking habit, geographic area, and edu-
cational attainment. 3Adjusted for age. 4Marginal significance 0.05≤p<0.1.

beverages (raw rice wine mixed) was marginally significant 
(HR, 1.19; 95% CI, 0.96 to 1.47). Mixed soju drinkers were not 
significantly related to total mortality; mixed beer and mixed 
raw rice wine drinkers also were not significantly related to 
death due to all-cause death when added to the multivariate 
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model including for age, sex, and other risk factors, whereas 
those adjusted for age only were statistically significant.

DISCUSSION

In this analysis, we found J-shaped associations between 
the amount of alcohol consumed and the risk of mortality due 
to all causes, overall cancer, and liver cancer. The J-shaped as-
sociation between alcohol consumption and all-cause mortal-
ity is well established so far, whereby light to moderate drink-
ers have a lower mortality rate, and heavy drinkers have a high-
er mortality rate [15,16]. The J-shaped association has been 
suggested to explain the cardioprotective effect of moderate 
drinking including the effects on lipids and hemostatic factors 
[17,18], and this explanation was partially reasonable in light 
of the results of this study because total mortality included 
death due to coronary heart disease.

In a cohort study of Japanese physicians, the relative risk of 
all-cause mortality was 30% higher in heavy drinkers than non-
drinkers [19]. Among our study participants, when the amount 
of alcohol consumption became higher, the risk of total death 
compared to the 0.01 to 90 g/wk consumption level increased 
significantly, and all-cause mortality in heavy drinkers increased 
relatively, which might have resulted in the quite high mortal-
ity from overall cancer that was found.

In our study, we found that past drinkers had a higher mor-
tality due to overall cancer, stomach cancer, and liver cancer. 
Alcohol consumption of more than 90 g/wk also increased the 
risk of death from overall cancer and lung cancer (90.01 to 252 
g/wk), and an increased risk was shown for overall cancer, stom-
ach cancer, and liver cancer (>504 g/wk). Alcohol has been 
classified as a group 1 carcinogen by the International Agency 
for Research on Cancer. It is consistently reported to increase 
the risk of cancers in the oral cavity, pharynx, larynx, esopha-
gus, colon, liver, and female breast [20]. In a study in the US, 
heavy consumption of alcohol at the study baseline and at 
age 45 was associated with more than doubling the risk for 
lung squamous cell carcinoma (HR for ≥3 drinks/d at the study 
baseline, 2.54; 95% CI, 1.36 to 4.73; p-trend, 0.002), but not for 
lung adenocarcinoma [21]. However, it is often difficult to sep-
arate the effects of heavy alcohol intake and smoking in ob-
servational studies because the two are highly correlated; the 
mechanism from alcohol that promotes lung cancer is unclear, 
and the findings on the relationship between alcohol and lung 
cancer are mixed in the literature and need to be further in-

vestigated with experimental studies in order to confirm the 
association [22]. In this study, we did not include pack-year, 
duration of smoking, or passive smoking; hence, the results of 
this study on the relationship between alcohol and lung can-
cer might have been due to not sufficiently adjusting for the 
above factors. In a pooled analysis study based on 4 prospec-
tive cohort studies encompassing 174 719 participants in Ja-
pan, a significantly increased risk for primary liver cancer among 
heavy drinkers in both sexes was observed [23]. In a cohort 
study among 1.34 million Koreans, alcohol consumption was 
positively associated with the risk of death from stomach can-
cer [24]. In another cohort study in Korea, a marginally increased 
risk of stomach cancer among those with a salt preference was 
found [25]. However, in much of the literature, a confirmed as-
sociation was scarce, and unequivocal evidence on the effects 
of salt intake on death from gastric cancer remains controver-
sial, so we did not include that dietary factor in the final mod-
el. We also did not find the impact of alcohol drinking on death 
due to colorectal cancer, pancreatic cancer, biliary tract cancer, 
or esophageal cancer. However, the number of participants 
with these cancers was so small that it would not be statisti-
cally significant (data not shown).

In this study, we found that Korea’s traditional beverages, 
soju and raw rice wine, increased the risk of total mortality. In 
a study from Australia, for males, the HRs for beer increased 
with the amount consumed (p-trend, 0.05) to a maximum of 
1.56 for those who consumed 60 g/d or more [26]. Studies have 
shown that the risk of all-cause death and overall cancer in-
creases according to the type of alcoholic beverage, and wine 
has been found to have a protective effect on total mortality 
[27]. However, some studies did not find any difference in risk 
according to type of alcoholic beverage, and there was some 
possibility that the positive association in the above results 
was attributable to the alcohol concentration of each bever-
age, or that the most frequently consumed beverage in each 
region performed studies above tended to be the one with 
the highest association [28].

Our study also has notable strengths. First, our mortality data 
was collected from the National Death Certificate System, which 
covers more than 90% of the deaths in the Korea. Second, we 
found that soju increased the risk of total mortality among 
drinkers. Although soju is a traditional and very popular bever-
age in Korea, it has not yet been studied properly. Therefore, 
this study is valuable for promoting awareness on the risks of 
excessive drinking of soju in Korea.
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This study has several limitations. First, because alcohol con-
sumption was assessed at the baseline only, we could not con-
sider the changes in drinking habits over time. The validity of 
the results could have increased if we had performed repeated 
measures because the alcohol consumption patterns might 
have changed after the enrollment period. However, repeated 
measures could not weaken the significant association be-
tween alcohol consumption and total and cause-specific mor-
talities in this study, but would help to reinforce the associa-
tion more clearly. Second, the number of subjects and follow-
up duration were limited in the analysis of mortality for medi-
um- to low-rate cancers. Third, we cannot rule out the possibil-
ity that our results were affected by residual confounding fac-
tors, for example, pack-years of smoking, passive smoking, 
and salt preference. 

Despite these limitations, our study determined the associa-
tion between exposure distributions and mortality using uni-
que drinking culture as well as total and cancer-specific mor-
talities among Koreans. In addition, considering reverse causa-
tion, we excluded the all-cause mortalities that have occurred 
in the first 2 years of follow-up, and we had consistent results 
from the sensitivity analysis. 

In conclusion, consuming alcohol may increase the risk of 
total mortality and mortality due to a specific cancer, particu-
larly among soju drinkers. Significant relationships between 
alcohol amount and overall mortality, and mortality from lung, 
stomach, and liver cancer also exist. Considering the mortality 
according to alcohol consumption in Korea, we need to take 
proper measures in order to prevent deaths due to all-cause 
death and cancer arising from drinking, and measures addressed 
to the general population to increase the exposure to informa-
tion on alcohol consumption in proper amounts would have 
more public health implications than control measures focused 
primarily on high alcohol consumers. Furthermore, further re-
search might be needed to confirm the effects of the type of 
beverage on mortality. 
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