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발표자
프레젠테이션 노트
Good morning!Thanks  Chairmen, Dr. Room for the nice introduction.  It is very honor to be invited and do presentation on this subject today.I will now talk about ****.

http://www.yonsei.ac.kr/
http://www.nhis.or.kr/static/html/wbd/g/a/wbdga0101.html
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발표자
프레젠테이션 노트
So the contents would be in three parts.***And ***



Soju is a distilled alcoholic beverage 

native to Korea, and is similar to liquor or 

Japanese shochu.   

 

In 1985, at the time the Kangwha Cohort 

survey began, the pure alcohol content 

was 25% for Soju. 

 
In 1985, Soju drinkers accounted for 
53.4% of male drinkers, Makkoli drinkers 
for 44.2%, and beer and other alcohol 
drinkers for 2.4%.  

* Makkoli is an unfiltered alcoholic beverage. 

Soju 

발표자
프레젠테이션 노트
Before I start main contents today, The reason why  
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The Kangwha Cohort Study 

The Kangwha Cohort was formed in March 1985.  
Kangwha County consists of several islands approximately  
     50 km west from Seoul. 
 
Study participants were 6,291 aged 55 and older 

21 years follow-up 



J Epidemiol 2010;20(3):204-211 

Heavy drinking: 540g/week 





Binge drinking was defined as 
having 6 drinks of one occasion. 





Survey on  
Alcohol drinking 
in 2009  
 
  Soju 43% 
  Beer 31% 
  Wine 7% 
  Other 19% 

발표자
프레젠테이션 노트
In the survey on alcohol drinking conducted in 2009, about 43%of Korean said they drink Soju, while 31% of them drink beer. So, among Korean population who drink alcohol, about 74% drink Soju or beer. The survey was conducted at the beginning of our cohort study (between 1992 to 1995), so there were some limitations; for example, participants were asked to give their drinking amount capacity estimated in glass of soju. However, it is assumed that there were more people who drank “soju” at that time so such limitations could even out. 
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발표자
프레젠테이션 노트
First of all, I will talk about our collaborative study with NHIS.
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Project title 
KCPS, Korean Cancer Prevention Study  

11 

Project period  
Since September 1st, 2001 ~ present 

Researchers  
Yonsei University: Sun Ha Jee, Heechoul Ohrr, Heejin Kim, Yejin Mok 
NHIS: Young Duk Yun, Soo Jin Bak, Dongkoog Son, Eun-Jeong Han 

발표자
프레젠테이션 노트
Our project title is KCPS…And it started since September 1st of 2001 until now.The study subjects consist of civil servants and private teachers and their dependents who were insured in KMIC during 1992 – 1999.Prior to 2000, there were four different insurance systems in Korea. One of them was KMIC.In 2000, the country has combined these four systems into one system called NHIC. So, Yonsei University has made a contract with NHIC since 2001 to perform an official collaborative study.Recently, NHIC changed its name into NHIS. 
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2001 

2002 

2005 

2011 

                                 

2001.08.27.   Collaborative study proposal  
2001.08.29   1st contract (2001.09.01 – 2002.08.31.) 

2002.12.02.  Contract extended (2002.12.01 – 2004.11.30.)  

2005.11.30. Contract extended (2005.12.01 – 2010.12.31.)  

2011.06.01. Contract extended (2011.06.01-2013.5.31) 

2013 2013.06.01. Contract extended (2013.06.01-2015.05.31.) 

12 

발표자
프레젠테이션 노트
Graduate School of Public Health in Yonsei Univ. proposed a collaborative study to NHIC and made the 1st contract in August 29 of 2001.Then, we extended the contract several times in 2002, 2005, 2011, and 2013.



Korean  
Cancer  

Prevention  
Study 

(KCPS) 

발표자
프레젠테이션 노트
KCPS study is the abbreviation of Korean Cancer Prevention Study.
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Design of KCPS  
• 19-year prospective cohort study 
• Participants enrolled through the National Health Insurance 

Service (NHIS) 
• Insured and dependents (N=1,329,525), ages 30 and older  
• Answered questionnaires in 1992-1995 and subsequent years 
• Follow-up by record linkage to NHIS 
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Morbidity 
  All cancers    146,835 
  All cardiovascular diseases 182,013 
Mortality 
  All-causes    173,835 
  All cancers      62,219 
  All cardiovascular diseases   39,531 

10 

Baseline 

11 12 

Participation 
Rate: 95% 

발표자
프레젠테이션 노트
This is a prospective cohort study that was followed-up for 19 years. It is a very young cohort.  Participants were enrolled through the National Health Insurance Corporation(NHIC), which is the only insurance system in Korea. All insured participants and their dependents were 30-years-old or older. All of them were asked to fill up the Questionnaire in 1992-1995 and subsequent years and have been followed by a record linked to NHIC.



Total daily alcohol consumption:  

   Number of glasses per week  
    Most popular alcoholic beverage,“Soju” 
    One glass of Soju contains about 12 g of ethanol 

 
Alcohol consumption per day:  
    No drinking (0 g),  
    Light drinking (1–24.9 g),  
    Moderate drinking (25– 49.9 g),  
    Heavy drinking (50–99 g), and  
    Very heavy drinking (100 g or more). 
 
 

Alcohol Consumption 

발표자
프레젠테이션 노트
Alcohol consumption per day was categorized as follows: no drinking (0 g), light drinking (1–24.9 g), moderate drinking (25– 49.9 g), heavy drinking (50–99 g), and very heavy drinking (99.9 g or more). Total daily alcohol consumption was expressed as number of glasses per week in relation to Korea’s most popular alcoholic beverage, “Soju.” One glass of Soju contains about 12 g of ethanol.



General Characteristics of 
KCPS Subject, 1992-1995 

Men Women 
 Age,  year 45.0 49.4 
 Smoking  
       %    

Non 20 94 
Ex 20 2 
Current 60 4 

Drinking 
       % 
  

Non 23 85 
  1- 24 g 58 14 
 25-49 g 11 1 
 50-99 g 6 0 
 ≥ 100 g 2 0 

발표자
프레젠테이션 노트
This table represents the characteristics of study population at baseline between 1992-1995.The mean age was older in women than in men.  Current smokers were about 60% for men and 4% for women. And about 85% of women were categorized as non-drinker, while 77% of men drank at least a small amount of alcohol per day. 
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발표자
프레젠테이션 노트
Next, I will talk about the health effect of alcohol drinking.



Cohort study design 
Outcome 

No  

 outcome 

Alcohol 
drinking 

No 
alcohol 
drinking 

Outcome 

No 
outcome 

TIME 

Comparing 
participants 
with and 
without the 
factor 

1992-1995 
1993-2011 

발표자
프레젠테이션 노트
To figure out the effect of drinking on health, a cohort study based on a large population should be conducted. As seen on this slide, we examined the status of alcohol drinking and amount of alcohol from 1992 to 1995. The diseases related to alcohol (so for example, cancer and heart disease) were set as an outcome, and were followed-up for 19 years (from 1993 to 2011).  음주가 건강에 미치는 영향을 보기 위해서는 인구집단을 대상으로 장기적인 코호트 연구가 필요하다.그림에서 와 같이 1992-1995년에 음주력과 음주량을 파악하고1993-2011년 약 19년 동안 음주와 관련된 질환, 주로 암발생과 심장병 발생을 관찰하였다.



Relative Risk 

 Incidence among Alcohol Drinker 
Relative Risk = 

 Incidence in Non-alcohol Drinker  

발표자
프레젠테이션 노트
Commonly, relative risk is calculated in cohort study. So, in this study, the relative risk was obtained by dividing the incidence among alcohol drinker by the incidence in Non-alcohol Drinker.장기적인 코호트 연구로 부터, 우리는 비교위험도를 계산한다.즉, 이 연구에서는 음주자에서 질병 발생율과 비 음주자에서의 질병 발생률을 각각 구하여 이를 나누어 주면 비교위험도가 된다.



Drinking Trends of Korean, 1989-2011 
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1) 1989~1995: Current drinking, aged 20-59 years 
2) 1998~2001: Current drinking , aged 20 and older  
3) 2005~2011: Current drinking , aged 19 and older 
Source: Korea National Health  & Nutrition Examination Survey  

발표자
프레젠테이션 노트
This slide shows the Drinking Trends of Korean between 1989 and 2011.As you can see,  the drinking trend overall tends to increase by each year.The percentage of drinking was especially higher in men than in women in early-1990s. In 2000s, however, the incidence of drinking has increased in both men and women. One of the significance during this time frame is that drinking in women has predominately increased.   

http://knhanes.cdc.go.kr/knhanes/index.do


발표자
프레젠테이션 노트
The paper you see here is about “smoking and cancer risk among Korean men and women,” and it was published in “cancer causes and control” in 2004.This is the first paper from KCPS.



 

Jee SH et al., JNCI, 2004 



RR of liver cancer by amount of alcohol and 
drinking status in Korea 
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RR of all cancer by amount of alcohol 
and drinking status in Korea 
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발표자
프레젠테이션 노트
The RR of all cancer by amount of alcohol and drinking status in Korea was examined, and, as you can see, for men, the risk for all cancer has increased as daily amount of alcohol has increased.Women, however, had a comparably low alcohol consumption, so we were not able to draw this in a graph. Instead, we used drinking status (whether you drink or not) and examined the RR of all cancer. So, the drinking status in women, had no effect on risk of all cancer.



RR of esophageal cancer by amount of 
alcohol and drinking status in Korea 
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발표자
프레젠테이션 노트
For RR of esophageal cancer, there was a significant relationship between both the amount and status of drinking and the esophageal cancer.  



RR of gastric cancer by amount of alcohol 
and drinking status in Korea 
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발표자
프레젠테이션 노트
This slide on gastric cancer shows a linear relationship between drinking and gastric cancer. Although RR of gastric cancer is slightly lower than the esophageal cancer from the previous slide, it is clearly shown that the risk for gastric cancer increased as the amount of alcohol consumption per day increased.  Similar result has been shown for women, as drinker had about 10% higher risk for gastric cancer than non-drinker. 



RRs for Alcohol Drinking on CRC in 
Korean Men, 1992-2011 
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발표자
프레젠테이션 노트
The existence of confounders may be explained in this slide. After adjusting for age, smoking and BMI, Dose-response relationships appeared between the alcohol consumption and risk of colorectal cancer in Korean men during 1992-2009. The RRs for alcohol consumption on the risk of colon, rectal and colorectal cancers were statistically significant among Korean men.



RR of CVD by amount of alcohol in 
Korean men 
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RR of stroke by amount of alcohol 
in Korean men 
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RR of CVD by drinking status in 
Korean women 
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RR of stroke by drinking status in 
Korean women 
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The effect of alcohol, age, exercise 
on HDL-C in Korean Men 
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Combined effect of alcohol (4 groups) 
and smoking on all cancer in Korean men 
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발표자
프레젠테이션 노트
This figure shows the combined effect of amount of alcohol and smoking. The amount of alcohol was categorized in four groups in this case.  As a result, there was a positive relationship, meaning that the risk for all cancer increased as the amount of alcohol and smoking increased. 



Combined effect of alcohol (4 groups) and 
smoking on esophageal cancer in Korean men 
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Combined effect of alcohol (4 groups) 
and smoking on stroke in Korean men 
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Combined effect of alcohol (5 groups) 
and smoking on all cancer in Korean 

men 
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발표자
프레젠테이션 노트
Similar to the previous slide, this slide represents the combined effect of amount of alcohol and drinking, except, for this time, the amount of alcohol was categorized into 5 different groups instead of 4, and we added amount of alcohol that is “more than or equal to 100g. Similar results were shown overall.   



Combined effect of alcohol (5 groups) and 
smoking on esophageal cancer in Korean 

men 
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Combined effect of alcohol (5 groups) 
and smoking on stroke in Korean men 
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RR of various diseases by drinking 
status in Korean men and women 
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발표자
프레젠테이션 노트
This figure represents the RR of various diseases obtained from drinking.The information on RR were obtained from KCPS or NHIS report announced in October, 2012. 
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발표자
프레젠테이션 노트
Lastly, I will talk about attributable medical cost of alcohol drinking in Korea.In order to get Attributable medical cost, we need to calculate population attributable risk by each disease. 



Population Attributable Risk 
(PAR) 

PAR = p(r-1) / (p(r-1) +1) 
 

Levin’s equation 

발표자
프레젠테이션 노트
Levin’s equation is generally used to get PAR, and this equation uses RR and P to calculate PAR. In our case, RR is relative risk of diseases related to alcohol, and P is prevalence of population. PAR is largely affected by RR, but it is more affected by the amount of P because, according to NHANES, the alcohol consumption is rapidly changing in Korea.I will talk about this in detail in next slide. 



Do we need a latency period ? 
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발표자
프레젠테이션 노트
This figure shows the latency period of exposure and outcome we need when we calculate the PAR of diseases related to alcohol. The calculation for harmful effect and medical cost by alcohol in our study is based on references from 2011.However, as shown in this figure, the statistic on the prevalence of drinking in Korea is sharply changing.In 1990s, the drinking in men was as high as 79%, but in women, this number was relatively low around 24%.In 2000s, alcohol consumption has arose in both men and women.In 2010 statistics, 88.8% of men were drinking, while 79.9% of women were drinking. In my opinion, there might have been some changes in the way they ask questions, or the format on alcohol-related questions might have been different. Since there aren’t enough time to explain these, I will only talk about statistics obtained from NHANES. Our study was conducted based on adults’ alcohol consumption  in 1989; that is, 77.5% of men and 23.5% of women were used as part of our study. 



PAR of various diseases by alcohol 
drinking in Korean men and women 
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발표자
프레젠테이션 노트
This slide shows top 10 of 29 PAR calculated disease that use the method previously described. The highest PAR among men is alcoholic cardiomyopathy, and alcohol-induced chronic diseased among women. 



Attributable medical cost of 
alcohol drinking 

• Disease specific approach 
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발표자
프레젠테이션 노트
We have selected 29 alcohol-related diseases out of NHIS report on medical cost regarding smoking, drinking, and obesity. The report was published in October, 2012, so it has been only a year. As the report used alcohol consumption of 2010 to calculate 2011 PAR of harmful effect due to alcohol, the harm due to alcohol might have been  



발표자
프레젠테이션 노트
This table seems quite complicated… The table shows the list of 29 alcohol-related diseases.Along with ICD-10 code, the corresponding references of each disease is nicely listed. 



발표자
프레젠테이션 노트
The RR and PAR for 29 alcohol-related diseases are shown on this slide. So, RR, in this case, represents relative risk of disease among alcohol users compared to non-alcohol users among both men and women. The PAR of diseases caused by alcohol are listed next to RR. For example, diseases like esophageal cancer, alcoholic polyneuropathy, are alcoholic cardiomyopathy are those of which show high RR caused by alcohol among men.다음 표는 음주와 관련된 29개 질환에 대해서  RR과 PAR 를 보이고 있다즉, 비음주에 대한 음주의 각 질환에 대한 RR를 남녀별로 보이고 있다. 또한 음주가 질환 질환에 미치는 PAR 를 보이고 있다.예를 들면 가장 높은 RR 를 보이는 것은 남자에서 Alcoholic cardiomypathy, AP, Esophageal cancer 이다. 



발표자
프레젠테이션 노트
This slide shows 2011 medical cost by 29 alcohol-related diseases in Korea. So, the total you see here is obtained from medical expense  multiplied by PAR of each disease. Out of 29 alcohol-related diseases, hypertension ranked the highest medical cost among both men and women.The total medical cost for 29 diseases due to alcohol was 1361 millions of US dollars.   다음 표는 음주와 관련된 29개 질환에 대해서 2011년 당시 우리나라에서 음주로 인한 의료비를 산출한 결과이다.즉, 2011년 현재 질환된 지출된 의료비에다 각 질환의 PAR 를 곱하여 계산 한 것이다..전체적으로, 음주로 인해 가장 많은 의료비를 사용한 질환은 hypertension 이다. 그리고 29개 질환에서 음주로 인한 모든 비용을 합하면 1361 million US$ 이다. 



Top 10 Diseases Attributed by 
Alcohol Drinking in Korea 
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발표자
프레젠테이션 노트
This figure shows the list of top 10 alcohol-related diseases sorted by medical costOf these, the highest was hypertension which costs around 450 millions of US Dollars, and top 4 diseases cost around 1000 millions of US dollars.  



Do we need a latency period ? 
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발표자
프레젠테이션 노트
This figure shows the latency period of exposure and outcome we need when we calculate the PAR of diseases related to alcohol. The calculation for harmful effect and medical cost by alcohol in our study is based on references from 2011.However, as shown in this figure, the statistic on the prevalence of drinking in Korea is sharply changing.In 1990s, the drinking in men was as high as 79%, but in women, this number was relatively low around 24%.In 2000s, alcohol consumption has arose in both men and women.In 2010 statistics, 88.8% of men were drinking, while 79.9% of women were drinking. In my opinion, there might have been some changes in the way they ask questions, or the format on alcohol-related questions might have been different. Since there aren’t enough time to explain these, I will only talk about statistics obtained from NHANES. Our study was conducted based on adults’ alcohol consumption  in 1989; that is, 77.5% of men and 23.5% of women were used as part of our study. 



Limitation 

• No data on types of alcohol beverages. 

• Alcohol consumption variables data were 
collected through a questionnaire. 

• Alcohol consumption is likely to change 
over a follow-up period of 20 years. 



Summary I 

• RR & PAR of Alcohol-caused Disease  

 

– Alcoholic cardiomyopathy (3.65, 67.3%), 
alcoholic polyneuropathy (2.75, 57.6%), and 
esophagus (2.72, 57.1%) in men 

– Alcohol-induced chronic pancreatitis (2.79, 
29.6%), alcohol use disorders (2.39, 24.6%), 
and esophageal varices (2.38, 24.5%) in 
women 

 

발표자
프레젠테이션 노트
In summary, alcoholic cardiomyopathy ranked the highest among alcohol-related diseases with RR of 3.65 and PAR of 67.3%. The second-highest was alcoholic polyneuropathy with RR of 2.75 and PAR of 57.6%. The third comprised of esophageal cancer with RR of 2.72 and PAR of 57.1%; in case of esophageal cancer, a person who drinks more than or equal to 100grams of alcohol (which is the same as a bottle of “soju”), has 5 times risks of getting this cancer. Similar results were shown for women. As such, most of 29 diseases affected by alcohol had increased number of RR and PAR. 요약을 하자면, 음주 영향을 가장 강하게 미치는 알코홀 관련 질환은 alcoholic cardiomyopathy  로서 RR 이 3.65 이고, PAR 이 67.3% 나 되었다. 알코홀과 관련된 질환으로  alcoholic polyneuropathy  이며, RR 이 2.75 이고, PAR 이 57.6% 나 되었다.  세번째는 우리가 잘 알고 있는 식도암으로 RR 이 2.72 이고, PAR 이 57.1% 나 되었다.   식도암의 경우 하루 100g 이상의 알코홀, 즉 소주 한병 이상을 마시는 경우, 식도암에 걸릴 위험이 5배 이상 증가하였다.여자도 비슷한 결과를 보였다..  이렇듯, 음주는 이 연구에서 보여준 29 개 질환의 대부분에서 증가된  RR 과 PAR 를 보였다. 



Summary II 

• In 2011, the annual medical cost by 
drinking was about 1,371 million dollars 
(US).  

• In 2011, the total medical cost with 
insurance was about 3% of 42,751 million 
dollars (US). 

• The medical cost due to hypertension, 
ischemic stroke, diabetes, and ischemic 
heart disease was more than 1,000 million 
dollars (US). 

발표자
프레젠테이션 노트
Just like the previous slide, medical cost attributed by alcohol  was calculated by multiplying PAR of each disease from this study by the actual medical expense of the corresponding disease in 2011. As a result, in 2011, the annual medical expense due to alcohol drinking was about 1,371 millions of US dollars in Korea. The medical cost includes the money patients had to pay out of their pockets. As a matter of fact, 1,371 million dollars were 3% of the total medical cost with insurance (so about 42,751 millions of US dollars) in Korea in 2011.According to the recent report from NHIC, the medical expenses from alcohol are around 2,000 million dollars. This number is pretty higher than what we examined in our study, and this is because the PAR for alcohol consumption was different from ours. For example, in our study, for 1990s, we used 79% of alcohol consumption for men and 25% for women as we thought there should be 20 years of latency time for heart disease caused by alcohol, while the report from NHIC used 89% for men and 79% for women. Therefore, their PAR value was comparably higher than ours, and, thus, the medical cost related to alcohol-caused disease has increased. Overall, there should be additional studies conducted for obtaining methods related to medical expenses. Whether there are a different types of methods, the medical expenses related to alcohol is still tremendously high. It is strongly necessary to have a systematic approach for minimizing the harmful effect from alcohol and for developing prevention methods and policy. 앞의 슬라이드에서처럼 이 연구에서 얻어진 질환별 PAR 를  2011년 질환별 실제 지출된 의료비에 곱하여, 음주가 기여한 의료비를 산출하였다. 그 결과 2011년 우리나라가 음주로 인해 지출한 의료비는 1,371 million US$ 에 달했다.물론 이 금액은 본인 부담을 포함한 돈이다.이 돈 1,371 42,751 million US$은 2011년 우리나라 전체 의료비 42,751 million US$에 약 3%에 해당하였다.얼마 전 국민건강보험 공단에서 발표한 보고서에서, 음주로 인한 진료비 지출 이 약 2,000 million US$ 로 높게 보고된 것이 있었다.이러한 차이는 PAR 에 사용한 음주률의 차이에서 비롯되었다. 이 연구에서는 음주가 질병발생에 주는 피해는 암의 심장병의 경우의 20년 정도 latency time 이 필요하다고 보아서 1990년의 음주율 남자는 79%, 여자는 25%를 사용하였다.그런데, NHIC 보고서는 최근의 음주률 남자 79%, 여자 70%를 사용함으로서 이번 연구에서 비해 PAR 이 높게 측정되었고, 상대적으로 음주관련 비용이이 연구보다 높게 산출되었다. 앞으로 이러한 비용 산출 방법론에 대해서는 연구가 계속되어야 할 것이다.결과적으로 어떻게 접근하던지 간에 음주로 인한 비용은 막대한 것으로 보인다.앞으로 음주로 인한 건강폐해를 줄이고 이로 인한 의료비용을 줄이기 위한 체계적인 예방과 정책이 필요하다고 생각한다.



Conclusion 

• In Korea, alcohol drinking is an 
independent risk factor for a number of 
major cancers and other diseases.  

• The findings affirm the need for 
aggressive alcohol drinking control in 
Korea in order to minimize the 
epidemic of diseases caused by 
alcohol. 
 



 Ⅴ. 결론 및 시사점 

※ 주요 내용 

 - 

Thank you for your attention 



Prevalence of alcohol drinking in Korean 
adults, 2010 KNHNS 
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발표자
프레젠테이션 노트
This slide represents the prevalence of alcohol drinking in Korean men and women by using data from 2010 KNHNS. Such result tells that men tends to drink more than women in Korea. 

http://knhanes.cdc.go.kr/knhanes/index.do


Prevalence of alcohol drinking in Korean 
adults (age-specific), 2010 KNHNS 
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Accordingly, binge drinking was defined as having6 drinks of one  
or 2 types of alcoholic beverage on one occasion. 
 
Daily binge drinking increased the risk by 3.39 (1.38–8.35) times. 
in particular, the hazard ratio (95% CI) of mortality from 
hemorrhagic stroke was 3.39 (1.38 to 8.35). 



According to The Third Korea National Health and Nutrition 

Examination Survey (NHANES) in 2005, in which a heavy 

drinker was defined as a person who drinks more than 6 

glasses or 60 grams of soju “for men” or more than 4 

glasses or 40 grams of soju “for women” at least once a 

week, 46.3% of men and 9.2% of women were heavy 

drinkers in Korea. Soju is a distilled alcoholic beverage 

native to Korea, and is similar to liquor or Japanese shochu; 

makkoli is an unfiltered alcoholic beverage, also native to 

Korea. In 1985, at the time the Kangwha Cohort survey 

began, the pure alcohol content was 25% for soju and 6% 

for makkoli. 



Numerous studies have shown that alcohol consumption 
is associated with risks of oral cancer, esophageal cancer, 
liver cancer, colon cancer, and breast cancer 



RR of AMI by amount of alcohol and 
drinking status in Korea 
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