
Journal of 
Preventive Medicine 
& Public Health

145Copyright © 2021  The Korean Society for Preventive Medicine

Journal of 
Preventive Medicine 
& Public Health

PB Copyright © 2021  The Korean Society for Preventive Medicine

J Prev Med Public Health 2021;54:145-152    •  https://doi.org/10.3961/jpmph.20.507

Factors Related to Regional Variation in the High-risk 
Drinking Rate in Korea: Using Quantile Regression
Eun-Su Kim1, Hae-Sung Nam2

1Department of Public Health, Graduate School, Chungnam National University, Daejeon, Korea; 2Department of Preventive Medicine and Public 
Health and Research Institute for Medical Sciences, Chungnam National University College of Medicine, Daejeon, Korea 

Original Article

Objectives: This study aimed to identify regional differences in the high-risk drinking rate among yearly alcohol users in Korea and to 

identify relevant regional factors for each quintile using quantile regression.

Methods: Data from 227 counties surveyed by the 2017 Korean Community Health Survey (KCHS) were analyzed. The analysis dataset 

included secondary data extracted from the Korean Statistical Information Service and data from the KCHS. To identify regional factors 

related to the high-risk drinking rate among yearly alcohol users, quantile regression was conducted by dividing the data into 10%, 

30%, 50%, 70%, and 90% quantiles, and multiple linear regression was also performed. 

Results: The current smoking rate, perceived stress rate, crude divorce rate, and financial independence rate, as well as one’s social 

network, were related to the high-risk drinking rate among yearly alcohol users. The quantile regression revealed that the perceived 

stress rate was related to all quantiles except for the 90% quantile, and the financial independence rate was related to the 50% to 90% 

quantiles. The crude divorce rate was related to the high-risk drinking rate among yearly alcohol users in all quantiles.

Conclusions: The findings of this study suggest that local health programs for high-risk drinking are needed in areas with high local 

stress and high crude divorce rates.
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INTRODUCTION

Excessive drinking can affect the physical and mental health 
of individuals and can also cause social harm. It can lead to 
domestic and sexual violence, as well as workplace problems, 
among other outcomes. Moreover, it can also cause enormous 
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social losses [1]. In connection with this, the World Health Or-
ganization (WHO) states that the common risk factors for non-
communicable diseases include smoking, unhealthy eating 
habits, and harmful drinking. Harmful drinking can cause con-
fusion with regards to maintaining order not only among indi-
viduals and the families of drinkers, but also in local communi-
ties, and create an obstacle to personal and social develop-
ment [2]. High-risk drinking is the most commonly used indi-
cator of harmful drinking. The WHO defines high-risk drinking 
as daily alcohol intake of at least 60 g for male and 40 g or 
more for female [3]. The Korean Community Health Survey 
(KCHS) defines high-risk drinking as the consumption of alco-
hol more than twice a week, with an average of 7 drinks for 
male and 5 drinks for female at a time [4].

In Korea, the drinking rate has either been static or has in-
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creased at certain points in time over the past 20 years. The 
overall high-risk drinking rate was 14.9% in 2017, with an in-
crease of 2.1% from 5 years previously. In 2017, the high-risk 
drinking rate among yearly alcohol users also increased to 
18.5%, reflecting a 0.1% increase from the previous year and a 
2.5% increase from 5 years beforehand. The monthly drinking 
and high-risk drinking rates are steadily increasing [4].

Increased research attention should be focused on high-risk 
drinking, both due to its relationship with health problems 
(e.g., cancer incidence) and to help prevent problems caused 
by drunk driving and other alcohol-related damages [5]. 

It is acknowledged that the differences in health levels 
among regions in Korea are simultaneously influenced by 
both individual factors related to those who live in each region 
and contextual factors, such as the socioeconomic and physi-
cal environment of the region [6]. Along with this, as the con-
cept of social epidemiology is being developed, recognition of 
the importance of addressing the gap in community health 
levels is growing [7]. Residents in the same residential areas 
have similar health problems, and these are affected by vari-
ous factors in their communities. A residential area is affected 
by its social and psychological environment, traditional cus-
toms, and culture; thus, a community-level approach should 
effectively improve the health of residents in a community [8]. 
However, findings from existing multilevel analyses are diffi-
cult to apply to local health programs because typically the 
characteristics of individuals across entire regions are includ-
ed, rather than the characteristics of individuals in localized re-
gions [9-11]. Hence, further studies are needed to identify fac-
tors that vary across regions, taking into account both individ-
ual and regional factors for a community-level analysis. 

In addition, most studies have used multiple linear regression 
(MLR) analysis, which estimates a regression equation using 
the ordinary least-squares method, centering on mean values, 
and it is difficult to understand how related factors vary due to 
changes in dependent variables [9,10,12]. Quantile regression 
analysis is a complementary method, and it has the advantage 
of constructing a linear model around τ-quantiles to determine 
related factors for each quantile. This method can even be used 
when the normality and homoscedasticity required for regres-
sion analysis are violated [13]. Therefore, in this study, by ana-
lyzing factors related to the high-risk drinking rate among yearly 
alcohol users at the local community level using a quantile re-
gression analysis, we intend to produce supporting data nec-
essary for future regional health projects in Korea.

METHODS

Data Sources
This study used data provided by the KCHS, the Korea Statis-

tical Information System (KOSIS), and the Local Finance 365 
homepage (http://lofin.mois.go.kr/portal/main.do) operated 
by the Ministry of the Interior and Safety, in which 2017 data 
at the community-level were provided. Out of 229 counties 
nationwide, 227 were selected for analysis. The data of Jeju-si 
and Seogwipo-si were classified as administrative cities by the 
Ministry of the Interior and Safety and were excluded because 
the data collection of integral variables through the KOSIS was 
insufficient. 

The KCHS is a nationwide survey conducted through 254 
public health centers annually since 2008; it selects sampling 
points through probability proportion-to-size systematic sam-
pling [4]. The KCHS provides a standardization rate that direct-
ly standardizes sex and age, making it suitable for analyzing 
regional variation [14]. Hence, in this study, the standardiza-
tion rate measured at the community-level was used for com-
parison between regions.

Study Design
Drinking is closely related to the socioeconomic environment 

and availability of alcohol in a community [15]. Therefore, we 
referred to the study of Jeong et al. [12], in which factors vary-
ing across regions were investigated using community-level 
variables, to derive variables that were reflective of the charac-
teristics of individuals belonging to a particular region and in-
tegral variables that were reflective of a community’s environ-
ment. Considering these factors together, we sought to deter-
mine the factors associated with variation in the high-risk drink-
ing rate among yearly alcohol users. Related variables such as 
sex and age were excluded because we employed the stan-
dardization parameters that were used by the KCHS. All vari-
ables used were secondary data, and this study adopted a 
cross-sectional design. The detailed study design is shown in 
Figure 1.

Definition of Variables
Dependent variable 

There are 2 categories of high-risk drinking rate indicators 
calculated in the KCHS: the overall high-risk drinking rate and 
the high-risk drinking rate among yearly alcohol users. This 
study used the high-risk drinking rate among yearly alcohol 
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users, which was suggested as a target for the Health Plan 2020, 
as a dependent variable [16]. High-risk drinking was defined 
by the KCHS as “when the average amount of alcohol consumed 
at a time among those who have drunk during the last year is 
7 or more drinks for male and 5 or more drinks for female, and 
when the rate of consumption exceeds twice a week.”

The high-risk drinking rate of yearly drinkers by quintile was 
12.5% in the bottom 10% quantile and 26.6% in the top 10% 
quantile, showing a very large gap. More details are in the 
Supplemental Material 1.

Independent variables: derived variables
The derived variables for our study represented the typical 

characteristics of members of a community. In previous stud-
ies with individual-level analyses, drinking was found to be re-
lated to one’s health behavior, psychological factors, social 
network, and participation in social activities [9,10,12,17]. 
Therefore, we constructed variables based on the KCHS, which 
included the rates of current smoking, stress awareness, de-
pression experience, unmet medical needs, religious activity 
participation, leisure activity participation, age at which one 
first started drinking, and one’s social network. The current 
smoking rate is an indicator of health behavior, and the stress 
awareness and depression experience rates are indicators of 
psychological factors. In addition, one’s relationship with 
friends in their social network who engaged as drinking part-
ners was investigated, and the relationship between drinking 
and religious and leisure activities was investigated to exam-
ine social activities. Detailed definitions for each variable are 
provided in the Supplemental Material 2.

Independent variables: integral variables
The integral variables for our study represented the typical 

collective characteristics of a region and included all aspects 
of the physical environment, socioeconomic characteristics, 
cultural characteristics, and different community policies [12]. 
In this study, community-level variables that were relevant in 
previous studies regarding drinking were included [9-12]. Fur-
thermore, the number of drinking establishments and park ar-
eas in a region, as well as the crude divorce rate, living-alone 
rate, number of cultural facilities, healthcare and social welfare 
service business rate, financial independence rate, and health-
care expenditure rate were included. The number of drinking 
establishments represents alcohol availability in the commu-
nity, and the number of park areas in the region represents the 
physical environment of the area. In addition, the crude di-
vorce and living-alone rates were included as demographic 
factors, and the number of cultural facilities and the health-
care and social welfare service business rate are indicators of 
cultural characteristics. The financial independence and 
healthcare expenditure rates represent socioeconomic charac-
teristics and community policy, respectively. Detailed defini-
tions for each variable are provided in the Supplemental Ma-
terial 2.

Statistical Analysis
This study calculated the extremal quotients (EQ) and the 

coefficients of variation (CV) of the data as well as the small 
area variation analysis indexes to confirm the distribution and 
variation by region in 227 counties. The CV is the value ob-
tained by dividing the standard deviation by the mean value 

Figure 1. Study design.

National si-gun-gu of Korea 
n=227

(except for excluding Jeju-si  
and Seogwipo-si)

Quantile regression
   - Quantile (%)= �10, 30, 50, 70, 90

Multiple linear regression 
   - Model I: Derived variables
   - Model II: Integral variables
   - Model III: All variables

Variables

Independent variables

Dependent variable
- High-risk drinking rate among yearly alcohol users

Derived variables
- Current smoking rate
- Perceived stress rate
- Depression experience rate
- Unmet medical need rate
- Social network with friends
- �Religious activity participation 
 rate

- Leisure activity participation rate
- �Age at which one first began 
 drinking 

Integral variables
- Crude divorce rate
- No. of cultural facilities
- �Health care and social welfare  
 service business rate

- No. of bar business
- Park area in the region
- Financial independence rate
- Healthcare expenditure rate
- Living alone rate
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and multiplying it by 100, and the EQ is the ratio of the maxi-
mum and minimum values. The larger these indicators, the 
larger the variation between regions [18]. In addition, the 
Pearson correlation coefficient was calculated to determine 
the relationship between dependent and independent vari-
ables. Only variables with a correlation of r=0.2 or more were 
included in our regression analysis model. An MLR analysis 
was conducted with 3 models to determine related factors of 
the high-risk drinking rate among yearly alcohol users. Model I 
included only the derived variables, model II only the integral 
variables, and model III included both the derived and integral 
variables. Lastly, quantile regression was performed to identify 
factors related to the high-risk drinking rate among yearly al-
cohol users for each of the lower 10%, 30%, 50%, 70%, and 
90% quantiles. All statistical analyses were performed using 
SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). Statistical 
significance was set at p-value <0.05.

Ethics Statement
The study was conducted with the approval of the Institu-

tional Review Board of Chungnam National University 
(201910-SB-189-01).

RESULTS

Descriptive Statistics of the Study Sample
The national high-risk drinking rate average among yearly 

alcohol users was 19.3%, with an EQ of 4.6 and a CV of 20.8. 
There was considerable variation between regions, and the 
gap between regions was generally larger for integral vari-
ables than for derived variables. In terms of EQ between re-
gions, the highest variable was the depression experience 
rate, with an EQ of 229.0; the unmet medical need rate was 
the highest among the derived variables, with an EQ of 131.0, 
and park areas (per 1 person) was the highest among the inte-
gral variables, with an EQ of 353.2. The indicators with the 
smallest EQs between regions were the age at which one first 
began drinking (EQ=1.1) for the derived variables and the 
crude divorce rate (EQ=2.5) and living-alone rate (EQ=2.5) for 
the integral variables (Table 1).

Correlations With the High-risk Drinking Rate
By analyzing the correlation between the high-risk drinking 

rate among yearly alcohol users and independent variables, 
we concluded that, for the derived variables, the current smok-

ing rate (r=0.485, p<0.001), social network with friends (r=  
0.381, p<0.001), unmet medical needs rate (r=0.263, p<0.01), 
and perceived stress rate (r=0.225, p<0.001) were positively 
correlated, while the religious activity participation rate (r=  
-0.287, p<0.001) and leisure activity participation rate (r=  
-0.218, p<0.001) were negatively correlated. Additionally, for 
the integral variables, there was a positive correlation with the 
crude divorce rate (r=0.424, p<0.001), whereas there was a 
negative correlation with the health care and social welfare 
service business rate (r=-0.234, p<0.001) and financial inde-
pendence rate (r=-0.206, p<0.01). The health care expendi-
ture rate (r=-0.200, p<0.01) also had a negative correlation 
(Table 2).

Factors Related to the High-risk Drinking Rate
Multiple regression analysis was conducted by dividing the 

factors related to the high-risk drinking rate among yearly al-
cohol users into three models. Variance inflation factor values 
were checked to evaluate multicollinearity, and all were 10 or 
less; thus, it was determined that there was no multicollineari-

Table 1. General characteristics and properties of the study 
variables

Categories Mean±SD Max Min EQ CV

High-risk drinking rate among 
yearly alcohol users

19.3±4.0 35.1 7.7 4.6 20.8

Derived variables

   Current smoking rate 21.7±2.7 28.8 12.6 2.3 12.4

   Perceived stress rate 26.2±4.5 34.8 3.7 9.4 17.3

   Depression experience rate 5.9±2.4 22.9 0.1 229.0 41.1

   Unmet medical need rate 11.1±4.1 26.2 0.2 131.0 36.9

   Social network with friends 26.8±6.7 48.2 7.9 6.1 25.1

   Religious activity participation rate 22.8±6.0 39.4 6.9 5.7 26.3

   Leisure activity participation rate 32.0±8.0 57.8 8.2 7.0 24.9

   Age at which one first began 
drinking

20.5±0.4 22.0 19.5 1.1 1.9

Integral variables

   Crude divorce rate 2.1±0.4 3.0 1.2 2.5 17.2

   Number of cultural facilities 9.9±9.1 69.9 1.0 71.3 91.5

   Health care and social welfare 
service business rate

3.7±0.8 6.1 1.2 5.1 22.0

   Number of drinking establishments 2.4±1.5 17.8 0.5 33.5 60.8

   Park areas in the region 20.4±19.8 129.2 0.4 353.2 97.2

   Financial independence rate 27.5±14.1 72.2 8.6 8.4 51.3

   Health care expenditure rate 2.1±0.8 7.2 1.0 7.1 37.0

   Living alone rate 30.8±5.2 46.0 18.5 2.5 16.9

SD, standard deviation; Max, maximum; Min, minimum; EQ, extremal quo-
tient; CV, coefficient of variation.
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ty. In model I, which included only the derived variables, the 
explanatory power was approximately 35.4%. As the current 

smoking rate (p<0.001), social network with friends (p<0.001), 
and the perceived stress rate (p<0.001) increased, the high-
risk drinking rate among yearly alcohol users increased. How-
ever, as the leisure activity participation rate (p=0.035) in-
creased, the high-risk drinking rate among yearly alcohol users 
decreased. In model II, which included only the integral vari-
ables, the explanatory power was approximately 22.3%. As 
the crude divorce rate (p<0.001) increased, the high-risk 
drinking rate among yearly alcohol users increased, and as the 
financial independence rate (p=0.002) increased, the high-
risk drinking rate among yearly alcohol users decreased. In 
model III, which included both the derived and integral vari-
ables, the effects of the current smoking rate, social network 
with friends, the crude divorce rate, and the financial indepen-
dence rate on the high-risk drinking rate among yearly alcohol 
users were smaller than in models I and II, while the influence 
of the perceived stress rate was greater than in model I. The 
explanatory power of model III was about 39.0%, showing the 
highest explanatory power among the 3 models (Table 3).

Related Factors by Quantile of High-risk  
Drinking Rate

Quantile regression was performed to determine the rele-
vant factors for each quantile regarding the high-risk drinking 

Table 2. Correlations between the high-risk drinking rate and 
independent variables

Variables r

Derived variables

   Current smoking rate 0.485***

   Perceived stress rate 0.225***

   Depression experience rate 0.130

   Unmet medical need rate 0.263**

   Age at which one first began drinking -0.045

   Religious activity participation rate -0.287***

   Leisure activity participation rate -0.218***

   Social network with friends 0.381***

Integral variables

   No. of drinking establishments 0.157*

   Park areas in the region -0.030

   Living alone rate 0.130

   Financial independence rate -0.206**

   Healthcare and social welfare service business rate -0.234***

   Healthcare expenditure rate -0.200**

   Crude divorce rate 0.424***

   No. of cultural facilities 0.048

*p<0.05, **p<0.01, ***p<0.001.

Table 3. Multiple linear regression results for the high-risk drinking rate1

Categories
Model I Model II Model III

B SE p-value B SE p-value B SE p-value

Derived variables

   Current smoking rate 0.44 0.09 <0.001 - - - 0.21 0.10 0.042

   Perceived stress rate 0.19 0.05 <0.001 - - - 0.23 0.05 <0.001

   Unmet medical need rate 0.08 0.06 0.162 - - - 0.07 0.06 0.201

   Social network with friends 0.16 0.03 <0.001 - - - 0.13 0.04 <0.001

   Religious activity participation rate -0.07 0.04 0.069 - - - -0.07 0.04 0.093

   Leisure activity participation rate -0.06 0.03 0.035 - - - -0.03 0.03 0.266

Integral variables

   Crude divorce rate - - - 4.11 0.72 <0.001 2.45 0.76 0.002

   Financial independence rate - - - -0.05 0.02 0.002 -0.04 0.02 0.048

   Healthcare and social welfare service business rate - - - -0.55 0.31 0.080 -0.36 0.28 0.200

   Healthcare expenditure rate - - - -0.42 0.31 0.178 -0.13 0.29 0.660

R 2 (Adj R 2) 37.1 (35.4) 23.6 (22.3) 41.7 (39.0)

F 21.7 17.2 15.4

p-value <0.001 <0.001 <0.001

B, beta; SE, standard error; Adj, adjusted. 
1Model I: Only derived variables were entered in the model; Model II: Only integral variables were entered in the model; Model III: All variables were simultane-
ously entered in the model.
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rate among yearly alcohol users. For the lower 10% quantile, 
as the perceived stress rate (p=0.001) and the crude divorce 
rate (p=0.004) increased, the high-risk drinking rate among 
yearly alcohol users increased. For the lower 30% quantile, as 
the perceived stress rate (p<0.001), social network with friends 
(p=0.021), and divorce rate (p=0.033) increased, the religious 
activity participation rate (p=0.012) decreased, while the 
high-risk drinking rate among yearly alcohol users increased. 
For the middle 50% quantile, as the perceived stress rate (p<  
0.001), social network with friends (p=0.002), and the crude 
divorce rate (p=0.006) increased, the religious activity partici-
pation rate (p=0.002) and the financial independence rate 
(p=0.046) decreased, while the high-risk drinking rate among 
yearly alcohol users increased. For the 70% quantile, as the 
perceived stress rate (p=0.001) and the crude divorce rate 
(p=0.001) increased and the financial independence rate 
(p=0.007) decreased, the high-risk drinking rate increased 
among yearly alcohol users. For the 90% quantile, as the so-
cial network with friends (p<0.001) and the crude divorce 
rate (p=0.016) increased, and the leisure activity participation 
rate (p=0.032) and the financial independence rate (p=0.017) 
decreased, the high-risk drinking rate among yearly alcohol 
users increased. In addition, as the quantile increased, the in-
fluence of the stress perception rate decreased, while the in-
fluence of financial independence increased. Furthermore, 
the influence of the crude divorce rate and social network with 
friends showed U-model and J-model tendencies, respectively 
(Table 4).

DISCUSSION 

In 2017, the average national high-risk drinking rate among 
yearly alcohol users in Korea was 19.3%. In the district with the 
lowest rate, the rate was 7.7%, and in the district with the high-
est rate, it was 35.1%, with a maximum difference of 27.4%. 
Meanwhile, the EQ was 4.6 times the CV of 20.8. The variation 
in rates and numbers between regions was quite large. The 
variation was generally found to be considerably larger with 
regional factors than with individual factors, which reflects the 
fact that regional differences in the degree of urbanization and 
the physical environment of regions are significant.

Korea has a tolerant culture of drinking, and drinking is 
mainly engaged in through one’s social networks, such as at 
social gatherings and workplace gatherings [10]. Therefore, 
taking a collective approach would be most effective when 
performing public health work in a particular region. 

 Excessive drinking in socially unstable areas is thought to 
occur due to a lack of socioeconomic opportunities and access 
to medical care, as well as high stress and divorce rates. In ad-
dition, it was shown that high-risk drinking is low in areas where 
religious, social, and cultural activities are more prevalent, as 
well as in areas where there are substantial budget allocations 
for health and a large number of businesses. Hence, local com-
munities should actively explore alternative activities to drink-
ing and make efforts to expand health projects and budgets. 

In a 2008 study that used KCHS data, Kim [19] found a rela-
tionship between the current smoking rate and stress experi-
ence rate, which were included as derived variables, which is 

Table 4. Quantile regression results of the high-risk drinking rate

Categories
Coefficient of quantile regression (SE)

MLR (SE)1

10% 30% 50% 70% 90%

Current smoking rate -0.02 (0.23) 0.16 (0.15) 0.24 (0.12) 0.05 (0.14) 0.18 (0.23) 0.21 (0.10)*

Perceived stress rate 0.30 (0.09)** 0.28 (0.08)*** 0.25 (0.06)*** 0.24 (0.07)** 0.03 (0.09) 0.23 (0.05)***

Unmet medical need rate 0.10 (0.10) -0.03 (0.08) 0.02 (0.05) 0.00 (0.07) 0.20 (0.10) 0.07 (0.06)

Social network with friends 0.13 (0.08) 0.11 (0.05)* 0.12 (0.04)** 0.14 (0.07) 0.16 (0.05)*** 0.13 (0.04)***

Religious activity participation rate -0.07 (0.09) -0.13 (0.05)* -0.12 (0.04)** -0.06 (0.06) 0.04 (0.07) -0.07 (0.04)

Leisure activity participation rate -0.07 (0.05) -0.04 (0.04) -0.01 (0.04) -0.05 (0.05) -0.12 (0.06)* -0.03 (0.03)

Crude divorce rate 4.27 (1.46)** 2.26 (1.06)* 2.43 (0.88)** 3.52 (1.08)** 3.19 (1.32)* 2.45 (0.76)**

Financial independence rate -0.01 (0.03) -0.03 (0.02) -0.04 (0.02)* -0.06 (0.02)** -0.07 (0.03)* -0.04 (0.02)*

Healthcare and social welfare service business rate -0.18 (0.49) -0.29 (0.40) 0.02 (0.27) -0.41 (0.34) -0.71 (0.39) -0.36 (0.28)

Healthcare expenditure rate -0.19 (0.35) -0.30 (0.49) -0.14 (0.41) 0.26 (0.48) 0.29 (0.47) -0.13 (0.29)

SE, standard error; MLR, multiple linear regression.
1MLR results are shown in Table 3; Model III was used for comparison with the quantile regression results.
*p<0.05, **p<0.01, ***p<0.001.
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consistent with the findings of the present study. The number 
of drinking establishments and park areas included as integral 
variables was related to the high-risk drinking rate, but this 
study did not reveal any statistically significant findings. The 
characteristics of individuals who reside in a particular region 
generally do not change much over time, but the regional en-
vironment seems to change greatly, depending on socio-cul-
tural factors. 

The current smoking rate, perceived stress rate, social net-
work with friends, crude divorce rate, and financial indepen-
dence rate were found to be related to the high-risk drinking 
rate of yearly drinkers, according to our MLR. Meanwhile, the 
perceived stress rate was found to be related in the lower 10% 
to 70% quantiles as a result of the quantile regression; social 
network with friends was found to be related only in the 30%, 
50%, and 90% quantiles, and the financial independence rate 
was found to be related in the 50% to 90% quantiles. The 
crude divorce rate was a factor related to the high-risk drink-
ing rate among yearly alcohol users in all quantiles. However, 
the current smoking rate showed no significant relationships 
in the quantile regression results. The religious activity partici-
pation rate was related to both the 30% and 50% quantile, 
while the leisure activity participation rate was related to the 
90% quantiles in the MLR results. The MLR analysis and quan-
tile regression results were similar, but certain differences were 
confirmed. Therefore, in areas where the crude divorce rate is 
high, there is a need to encourage health programs to address 
the high-risk drinking rate. In addition, it was found that stress 
in the lower quintile, religious activity in the middle quintile, 
and social network with friends and financial independence 
rate in the upper quintile were highly related with the high-
risk drinking rate.

This study has some limitations. First, the source of data for 
the derived variables in this study, the KCHS, is a questionnaire 
survey, and therefore, it is not an objective measure and in-
cludes the subjective opinions of individuals. There was also a 
limitation to the data, since the survey was completed by 
about 900 people from all counties, regardless of urban or ru-
ral residence. Second, this study did not take into account the 
various factors that comprise a local social system and used 
only public data for each county. Third, integral variables have 
limitations and are difficult to use in local health projects. 
However, since regional environmental characteristics are 
closely related to health, it is necessary to consider the crude 
divorce rate and financial independence rate in regional poli-

cies. Fourth, since each individual’s characteristics that affect 
high-risk drinking cannot be reflected in a study like ours, 
multilevel analysis studies that consider both individual char-
acteristics and regional characteristics are needed.

Nonetheless, despite these limitations, this study was able 
to confirm the distribution of high-risk drinking in counties 
and related factors by quantile using data from the KCHS and 
KOSIS. These findings imply the need to implement business 
plans suitable for the characteristics of the local community to 
close the gap between the rates of high-risk drinking across 
regions. As such, to intervene in the health of a local popula-
tion by preparing strategies for health promotion, it is neces-
sary to grasp the characteristics of the local-level groups ana-
lyzed in this study.
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