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Abstract

Background: We conducted this cross-sectional study to examine the relationships between problematic alcohol
drinking, unhealthy habits and socio-demographic factors based on the Fourth Korean National Health and Nutrition
Examination Survey (KNHANES IV).

Methods: We analyzed a total of 13,488 participants based on the data collected from the KNHANES IV performed
between 2007 and 2009.

Results: The frequency of binge and heavy drinking was significantly higher in men and the married participants with
intermediate income. The frequency of binge drinking was higher in younger adults and individuals with at least high
school graduates. After the adjustment of socio-demographic factors, the odds of current smoking (adjusted Odds
Ratio [aOR] 4.11, 95% CI 3.35-5.03), abdominal obesity (aOR 1.26, 95% CI 1.08-1.48), stress (aOR 1.45, 95% CI 1.26-
1.68), and depressed mood (aOR 1.31, 95% CI 1.08-1.58) were greater in heavy drinkers than in nondrinkers. The
odds of current smoking (aOR 1.73, 95% CI 1.42-2.09 for infrequent binge drinking and aOR 4.95, 95% CI 4.25-5.77
for frequent binge drinking), obesity (aOR 1.22, 95% CI 1.06-1.41 for infrequent binge drinking and aOR 1.64, 95%
CI 1.46-1.85 for frequent binge drinking), and abdominal obesity (aOR 1.22, 95% CI 1.04-1.43 for infrequent binge
drinking and aOR 1.55, 95% CI 1.36-1.77 for frequent binge drinking) were increased with the increased frequency of
the binge drinking.

Conclusions: Our results would be of help for screening a specific subgroup of individuals who are vulnerable to
alcohol drinking by establishing effective population-based strategies to reduce the problematic drinking.
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Introduction

Moderate alcohol consumption has been associ-
ated with a decreased incidence of cardiovascular
disease (1) and a reduction of total mortality (2).
However, problematic use of alcohol, like heavy
drinking or binge drinking, has been linked to ad-
verse health and social consequences (3, 4). There-
fore, the socioeconomic cost of problematic
drinking has become an important global issue (5),
where Korea is not an exception in that it is a re-
gion with an alcohol-related economic loss being
much greater than other countries (6).
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Numerous nations have implemented public
health policies to improve problems related to
alcohol and many studies on public policy are cur-
rently underway (7). Likewise, Korea has imple-
mented national policies to decrease it. Neverthe-
less, the prevalence of problematic drinking has
been increased from 14.9% in 2005 to 17.1% in
2009 among current drinkers (8, 9). The underly-
ing mechanisms remain unclear. But this might be
because the Korean policies have merely focused
on the education and public information cam-
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paigns for the entire population (10). It can there-
fore be inferred that it would be more effective in
reducing the problematic drinking to screen a spe-
cific subgroup of vulnerable individuals.

Health behaviors like abstinence from smoking,
limited alcohol consumption, sleeping 7-8 hours a
night, regular exercise and maintenance of a
healthy weight are positively related to good
physical health status (11) and lower mortality (12,
13). Several studies have shown, however, that
unhealthy habits, the opposed concept of health
behaviors are linked to elevated risk of
cardiovascular diseases, cancer and mortality (14,
15). In addition, according to a review of litera-
tures, psychiatric problems like depressed mood
or stress tend to increase the negative health out-
comes and mortality (16). The co-occurrence of
unhealthy habits is more influential on people’s
health than the sum of effects that is expected
from the individual unhealthy habits (14, 17). Be-
cause of the potential synergistic effects, multiple-
behavior interventions may be more effective than
single-behavior ones (18). It would therefore be
mandatory to clarify the relationship between
problematic alcohol drinking and other unhealthy
habits, which is essential for promoting the public
health. A comprehensive understanding of socio-
demographic determinants of alcohol drinking
would make it possible to make individualized,
differentiated approaches to problematic drinking.
To date, several studies have shown that there is a
relationship between problematic drinking and
various socio-demographic factors. Still, however,
such relationship remains uncertain (19-22). Thus,
it is necessary to determine specific socio-demo-
graphic factors associated with alcohol drinking
from Korean adults.

With the implementation of healthcare policy, as
well as anti-drinking program, considering un-
healthy habits and socio-demographic factors in
problematic drinkers, the problematic drinking
would be more effectively corrected. To date,
however, few studies have attempted to examine
the impacts of problematic drinking, including
both heavy and binge drinking, on various un-
healthy habits and psychiatric problems (22).
Therefore, we conducted this study to examine
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the relationship between problematic alcohol
drinking, unhealthy habits and socio-demographic
factors based on a representative nationwide survey.

Materials & Methods

The Fourth Korean National Health and Nutti-
tion Examination Survey (KNHANES IV)

The KNHANES IV was performed by the Korea
Centers for Disease Control and Prevention
(KCDC) for the purposes of clarifying the status
of public health and presenting the baseline data
for the development, establishment and evaluation
of public health policy in a Korean population
during a period ranging from 2007 to 2009. In the
KNHANES 1V, participants include non-
institutionalized individuals aged =1 year by a
stratified, multi-stage cluster probability sampling
design to ensure an independent and homogene-
ous sampling for each year in addition to nation-
ally representative sampling. Data were collected
by a variety of means including household inter-
view, self-reporting  questionnaire,  physical
examination and the assessment of the nutritional
status (8). The protocols for the KNHANES IV
were approved by the Institutional Review Board
of the KCDC and the participants submitted a
written informed consent at baseline.

Study population

A total of 31,705 participants were recruited and
24,871 of them completed the KNHANES IV.
Inclusion criteria for the current study is adults,
we therefore excluded 11,383 participants aged 20
years or younger. In this cross-sectional study, we
finally examined the data of 13,488 participants
collected from the KNHANES IV. The current
study was approved by the Institutional Review
Board of the Catholic University of Korea (Seoul,
Korea, IRB approval number: VC11QDSE0184).

Variables and evaluation criteria

(a) Problematic drinking

A series of alcohol-related questionnaire using in
the KNHANES IV included the frequency of
drinking days, the number of a standard drink
consumed per drinking day, and the frequency of
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binge drinking during one month that preceded
the interview for KNHANES IV. A standard
drink is any drink that contains 12 g of pure alco-
hol and the Korean version of a standard drink
based on 4.5 vol% in beer, 12 vol% in wine, 6 vol%
in Korean traditional makgeolli, 20 vol% in
Korean soju, and 40 vol% in whisky was used in
the KNHANES IV.

In the current study, we defined the problematic
drinking as heavy drinking and binge one, and
sub-categorized it as follows:

Heavy drinking: To define the heavy drinking, we
converted the amount of alcohol consumed per
drinking day and the frequency of drinking in the
past month into the mean daily alcohol consump-
tion (gram pure alcohol/day). Using the WHO
classification (23), we classified the mean daily
alcohol consumption into three categories: non-
drinking, moderate drinking (women, 0.1-19.99 ¢
pure alcohol/day; men, 0.1-39.99 ¢ pure alco-
hol/day) and heavy drinking (women, =220 g pure
alcohol/day; men, 240 g pure alcohol/day).

Binge drinking: Binge drinking is defined as con-
suming =5 standard drinks (=4 drinks for women)
consecutively on one occasion (24), and these data
were subcategorized into three groups based on
frequency: none (non-binge drinking), infrequent
binge drinking (<1 time/month) and frequent
binge drinking (=1 time/month).

(b) Variables associated with the unhealthy habits
Variables associated with the unhealthy habits in-
clude sleep =<6 hours per night (11), a current his-
tory of smoking, less physical activity (less than
150 minutes of moderate-intensity or 75 minutes
of vigorous-intensity physical activity per week)
(25), obesity (BMI >25 kg/m?), abdominal obesity
(waist circumference 290 cm in men and =85 cm
in women) (20), stress (answered “I feel a lot of
stress” to a question about the stress the partici-
pants experienced during daily life) and depressed
mood (answered an affirmative response to “Have
you ever felt so sad or hopeless that you experi-
enced difficulties in daily life on a continuous ba-
sis for more than 2 weeks during the past year?”).
(c) Socio-demographic variables

In the current study, socio-demographic variables
include the age (20-29 years, 30-39 years, 40-49
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years, 50-59 years, and 60 years or older), marital
status (never married, currently married, and for-
merly married [separated, divorced or widowed]),
level of monthly income (low, moderate and high
income), years of education (<6 years: elementary
school or less, 7-9 years: middle school, 10-12
years: high school and >13 years: college or above)
and occupation (white-collar worker: a salaried
professional or an educated worker working in
offices, blue-collar worker: worker who performs
manual labor in the types of physical work, and
unemployed: not having a job).

Data analysis

To analyze the data through a complex sample
design, we used the SAS PROC SURVEY module,
considering strata, clusters and weights. All anal-
yses were carried out with the sample weights of
KNHANES.

We analyzed the frequency of heavy drinking and
that of binge drinking depending on the demo-
graphic variables using chi-square tests. Moreover,
we also examined the relationship between prob-
lematic drinking as the independent variables and
other unhealthy habits as the dependent variables
using a multiple logistic regression analysis after
the adjustment of demographic variables (gender,
age, marital status, monthly income, education,
occupation), served as covariates. All statistical
analyses were performed using the SAS software
(ver. 9.2; SAS Institute, Cary, NC). P-values of <
0.05 were considered statistically significant.

Results

Demographic characteristics

As shown in Table 1, 50.9% of study participants
were men (n = 5,796). More than 70% had a
spouse (n = 10,130). Approximately 11% of
participants were from low-income families (n =
1,658) and 66.9% possessed high school diplomas
or lower (n = 9,262). At least 44% of participants
were blue-collar workers (n = 5,609).

Frequency of problematic drinking
The overall percentage of heavy drinking in partici-
pants was 23.3% (33.4% in men and 12.9% in
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women). In addition, the frequency of heavy drin-
king was the highest in married middle school
graduates in their 40s with intermediate income and
a blue-collar job. The overall percentage of binge
drinking in current drinkers was 73.4% (86.1% in
male drinkers and 60.2% in female drinkers). The
frequency of total binge drinking including infreq-
uent and frequent binge drinking was highest in the
married high-school graduates with an intermediate
income and a white collar job. Frequent binge
drinking was more common in the participants
with a low income or a blue collar job (Table 2).

Relationships between the amount of alcohol
consumption, unhealthy behaviors and psych-
1atric problems

There was a significant relationship between heavy
drinking, current smoking and stress, which also
reached a statistical significance even after the ad-
justment of covariates. It is noteworthy that there
was a dose-dependent relationship between the
variables. That is, as the amount of daily alcohol
consumption was increased, the odds of smoking
(adjusted Odds Ratio [aOR] 1.74, 95% CI 1.43-

2.10 for moderate drinking, aOR 4.11, 95% CI
3.35-5.03 for heavy drinking) and stress (aOR 1.16,
95% CI 1.03-1.31 for moderate drinking, aOR
1.45, 95% CI 1.26-1.68 for heavy drinking) were
increased. Abdominal obesity and depressed
mood had a positive relationship with heavy
drinking (aOR 1.26, 95% CI 1.08-1.48, aOR 1.31,
95% CI 1.08-1.58, respectively). But they had no
relationship with moderate drinking (aOR 1.00, 95%
CI 0.87-1.14, aOR 1.00, 95% CI 0.86-1.16,
respectively). There were no significant relation-
ships between the obesity, physical activity and
the degree of daily alcohol consumption after the
adjustment of covariates. There was a negative
relationship between moderate drinking and sleep-
ing <6 hours, which also reached a statistical
significance even after the adjustment of covari-
ates (aOR 0.85, 95% CI 0.76-0.95) (Table 3).

Relationships between the frequency of binge
drinking, unhealthy behaviors and psychiatric
problems

The relationships between the frequency of binge
drinking and unhealthy habits are shown in Table 4.

Table 1: Socio-demographic characteristics (n=13,488)

n % SE

Gender Men 5,796 50.9 0.4

Women 7,692 49.1 0.4

Age (yr) 20-29 2,100 22.2 0.6

30-39 3,481 25.6 0.6

40-49 3,394 25.9 0.5

50-59 2,892 18.9 0.4

=60 1,621 7.4 0.2

Marital status Never married 2,148 21.9 0.6

Currently married 10,130 70.8 0.7

Otheta 1,162 7.3 0.2

Monthly income Low 1,658 11.1 0.4

Intermediate 7,378 56.4 0.9

High 4,184 32.5 0.9

Education <Elementary school 2,270 12.7 0.4

Middle school 1,581 10.5 0.3

High school 5,411 43.7 0.6

=College 4,193 33.1 0.7

Occupation White collar 3,048 27.0 0.6

Blue collar 5,609 44.2 0.7

Unemployed 3,801 28.8 0.7

%, percent; SE, standard error. *separated/divorced/widowed
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Table 2: The frequency of problematic drinking depending on socio-demographic factors

Amount of alcohol Frequency of binge drinking®
consumption?
None  Moderate Heavy r None  Infrequent Frequent r

Gender <0.001 <0.001
Men 11.6(0.5)  55.0(0.8)  33.4(0.7) 13.9(0.6) 17.7(0.6) 68.4(0.8)

Women 29.1(0.6)  58.0(0.6) 12.9(0.4) 39.8(0.8) 27.6(0.7) 32.6(0.8)

Age (years) <0.001 <0.001
20-29 12.3(0.8)  65.6(1.2) 22.1(1.0) 16.9(1.0) 25.8(1.1) 57.3(1.3)

30-39 16.5(0.7)  60.5(0.9)  23.0(0.9) 24.1(1.0) 23.6(0.9) 52.3(1.2)
40-49 18.9(0.7)  54.5(0.9)  26.6(0.8) 25.9(0.9) 20.9(0.9) 53.2(1.1)
50-59 29.0(1.0) 47.7(1.1)  23.3(0.9) 31.8(1.2) 18.1(0.9) 50.1(1.2)
260 38.2(1.4) 455(1.4) 16.3(1.0) 43.2(1.9) 16.0(1.3) 40.8(1.9)

Marital status <0.001 <0.001
Never married 22.0(0.5)  54.7(0.6)  23.3(0.5) 27.8(0.6) 21.6(0.5) 50.6(0.7)

Currently married  11.2(0.7)  65.2(1.2)  23.6(1.1) 16.6(1.0) 24.3(1.1) 59.1(1.3)
Othere 29.4(1.4)  47.8(1.7) 22.8(1.5) 30.4(1.9) 17.8(1.5) 51.8(2.2)

Monthly income <0.001 0.006
Low 27.1(1.3) 499015 23.0(1.4) 26.1(1.5) 17.3(1.4) 56.6(1.8)
Intermediate 20.8(0.5)  55.2(0.6)  24.0(0.6) 24.2(0.7) 22.6(0.6) 53.2(0.8)

High 16.2(0.6)  61.2(0.8)  22.6(0.8) 25.9(0.9) 22.9(0.9) 51.2(1.1)

Education <0.001 <0.001
<Elementary 34.6(1.2) 43.7(1.2) 21.7(1.0) 36.8(1.6) 17.0(1.2) 46.2(1.7)

school
Middle school 21.2(1.2)  51.4(1.5) 27.4(1.3) 29.2(1.6) 17.9(1.2) 52.9(1.7)

High school 17.7(0.6)  57.2(0.8)  25.1(0.7) 22.3(0.7) 21.6(0.7) 56.1(0.9)
2College 17.5(0.7)  62.2(0.8)  20.3(0.7) 24.2(0.9) 25.5(0.9) 50.3(1.1)

Occupation <0.001 <0.001
White collar 14.3(0.7)  61.8(0.9)  23.9(0.9) 20.9(0.9) 24.1(1.0) 55.0(1.2)

Blue collar 16.2(0.5)  53.3(0.8)  30.5(0.7) 22.5(0.7) 18.1(0.7) 59.4(0.9)
Unemployed 29.1(0.8)  56.3(1.0)  14.6(0.7) 32.7(1.2) 26.5(1.0) 40.8(1.2)

Data are presented as percent (standard error). ‘None: nondrinkers, Moderate: for women <20g alcohol/day, for men <40g
alcohol/day, Heavy: for women 220 g alcohol/day, for men =40 g alcohol/day; PNone: no binge drinking, Infrequent: binge
drinking <1 time/month, Frequent: binge drinking 21 times/month; separated/divorced/widowed.

There was a strong relationship between the
current smoking and binge drinking irrespective
of the adjustment of covariates, where the odds
ratios were increased as the frequency of binge
drinking was increased (aOR 1.73, 95% CI 1.42-
2.09 for infrequent binge drinking, aOR 4.95, 95%
CI 4.25-5.77 for frequent binge drinking). Fre-
quent binge drinking had a positive relationship
with both obesity (aOR 1.22, 95% CI 1.06-1.41
for infrequent binge drinking, aOR 1.64, 95% CI
1.46-1.85 for frequent binge drinking) and ab-
dominal obesity (aOR 1.22, 95% CI 1.04-1.43 for
infrequent binge drinking, aOR 1.55, 95% CI
1.36-1.77 for frequent binge drinking), which is
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notable after the adjustment of covariates. In addi-
tion, the aOR for obesity and abdominal obesity
were increased as the frequency of binge drinking
was increased. After the adjustment of covariates,
there was a positive relationship between stress
and frequent binge drinking (aOR 1.18, 95% CI
1.02-1.36). But there was a relationship between
the depressed mood and binge drinking irrespec-
tive of the frequency of binge drinking (aOR 1.38,
95% CI 1.13-1.68 for infrequent binge drinking,
aOR 1.37, 95% CI 1.16-1.62 for frequent binge
drinking). There were no significant relationships
between binge drinking, the amount of sleep and
physical activity.
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Table 3: Odds ratios and 95% confidence intervals of unhealthy habits depending on the amount of alcohol

consumption?
None Moderate Heavy P for trend

Sleeps 6 hours or less

Crude OR (95% CI) 1 0.87 (0.78, 0.96) 1.01 (0.89, 1.14) 0.719

Adjusted OR (95% CI) 1 0.85 (0.76, 0.95) 0.93 (0.81, 1.07) 0.497
Current smoker

Crude OR (95% CI) 1 2.64 (2.26, 3.09) 8.39 (7.12, 9.89) <0.001

Adjusted OR (95% CI) 1 1.74 (1.43, 2.10) 4.11 (3.35, 5.03) <0.001
Less physical activity

Crude OR (95% CI) 1 1.12 (0.97, 1.30) 0.95 (0.82, 1.12) 0.497

Adjusted OR (95% CI) 1 1.11 (0.95, 1.29) 1.02 (0.85, 1.22) 0.907
Obesity

Crude OR (95% CI) 1 0.92 (0.82, 1.02) 1.30 (1.14, 1.48) <0.001

Adjusted OR (95% CI) 1 0.96 (0.85, 1.07) 1.11 (0.96, 1.28) 0.077
Abdominal obesity

Crude OR (95% CI) 1 0.78 (0.69, 0.87) 1.09 (0.96, 1.12) 0.081

Adjusted OR (95% CI) 1 1.00 (0.87, 1.14) 1.26 (1.08, 1.48) 0.001
Stress

Crude OR (95% CI) 1 1.15 (1.03, 1.29) 1.37 (1.21, 1.55) <0.001

Adjusted OR (95% CI) 1 1.16 (1.03, 1.31) 1.45 (1.26, 1.68) <0.001
Depressed mood

Crude OR (95% CI) 1 0.74 (0.65, 0.85) 0.90 (0.76, 1.07) 0.335

Adjusted OR (95% CI) 1 1.00 (0.86, 1.16) 1.31 (1.08, 1.58) 0.004

Adjustment of such variables as gender, age, marital status, monthly income, education and occupation. *None: nondrinkers;
Moderate: for women <20 g alcohol/day, for men <40g alcohol/day; Heavy: for women 220 g alcohol/day, for men 240 g
alcohol/day

Table 4: Odds ratios and 95% confidence intervals of unhealthy habits depending on the frequency of binge drinking?

None Infrequent Frequent P for trend

Sleeps 6 hours or less

Crude OR (95% CI) 1 0.86 (0.76, 0.98) 1.05 (0.94, 1.17) 0.158

Adjusted OR (95% CI) 1 0.93 (0.81, 1.06) 1.06 (0.94, 1.19) 0.381
Current smoker

Crude OR (95% CI) 1 1.71 (1.44, 2.04) 5.35 (4.64, 6.10) <0.001

Adjusted OR (95% CI) 1 1.73 (1.42, 2.09) 4.95 (4.25, 5.77) <0.001
Less physical activity

Crude OR (95% CI) 1 1.12 (0.97, 1.30) 1.03 (0.89, 1.19) 0.857

Adjusted OR (95% CI) 1 1.04 (0.85, 1.28) 1.08 (0.92, 1.27) 0.502
Obesity

Crude OR (95% CI) 1 1.04 (0.91, 1.19) 1.42 (1.28, 1.58) <0.001

Adjusted OR (95% CI) 1 1.22 (1.06, 1.41) 1.64 (1.46, 1.85) <0.001
Abdominal obesity

Crude OR (95% CI) 1 0.93 (0.80, 1.08) 1.19 (1.06, 1.33) <0.001

Adjusted OR (95% CI) 1 1.22 (1.04, 1.43) 1.55 (1.36, 1.77) <0.001
Stress

Crude OR (95% CI) 1 1.14 (0.99, 1.31) 1.10 (0.98, 1.24) 0.117

Adjusted OR (95% CI) 1 1.14 (0.98, 1.33) 1.18 (1.02, 1.36) 0.026
Depressed mood

Crude OR (95% CI) 1 1.05 (0.88, 1.26) 0.96 (0.83, 1.11) 0.498

Adjusted OR (95% CI) 1 1.38 (1.13, 1.68) 1.37 (1.16, 1.62) <0.001

Adjustment of such variables as gender, age, marital status, monthly income, education and occupation. *None: no binge
drinking; Infrequent: binge drinking <1 times/month; Frequent: binge drinking =1 times/month.
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The KNHANES IV (2007-2009),
31,705 men and women aged 1 year and older were selected

24,871 participants were eligible |

| 6,834 participants that did not complete the KNHANES IV excluded

| 13,488 participants included in this analysis |

| 11,383 participants < 20 years of age excluded

Fig. 1: Recruitment of participants for the KNHANES 1V, and derivation of the population used in this analysis

Discussion

In the current study, there were significant posi-
tive relationships between heavy drinking, binge
drinking, current smoking, abdominal obesity,
stress and depressed mood. In addition, the preva-
lence of heavy and binge drinking were different
depending on socio-demographic factors. These
results suggest that the problematic drinking is
associated with other unhealthy behaviors,
psychiatric problems, and socio-demographic fac-
tors.

These results showed that there was a strong rela-
tionship between the problematic drinking and
current smoking. In addition, there were dose-re-
sponse relationships between the amount of daily
alcohol consumption, the frequency of binge
drinking and current smoking. There was also a
strong relationship between alcohol drinking and
cigarette smoking, which has been supported by
numerous cross-sectional studies (21, 22, 27, 28)
as well as those examining specific causal relation-
ship (29, 30). Such relationship may be attributa-
ble to multiple factors including biological, genetic
and social factors although little is known about
the exact mechanisms underlying the co-use of
alcohol and nicotine. Further studies are therefore
warranted to clarify the mechanisms of the
concurrent use of alcohol and nicotine, which is
essential for providing guidance for the develop-
ment of more effective prevention and treatment
strategies.
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We found that the proportion of obesity and ab-
dominal obesity was significantly higher in binge
drinkers where there was a dose-response relation-
ship. In heavy drinkers, however, only the propor-
tion of abdominal obesity was significantly higher.
Previous studies also have shown inconsistent re-
sults about the relationship between alcohol
drinking and obesity. Arif and Rohrer (31) re-
ported a positive relationship between the obesity
and binge drinking, which is consistent with our
results. According to Wannamethee et al. (32),
however, the prevalence of obesity and abdominal
obesity was the highest in heavy drinkers. Breslow
and Smothers (33) also demonstrated a linear
dose-response relationship between BMI and the
amount of drinking, which is inconsistent with
our results. The mechanism underlying the rela-
tions of alcohol drinking and obesity is likely ex-
plained by alcohol being high in calories. An
alternative explanation is that drinkers tend to
consume additional calories by drinking while they
dine, consequently aggravating weight control is-
sues. In addition, ingested alcohol is used to pro-
duce energy, replacing the lipid oxidation process.
Thus, obesity may occur through an increase in
the body fat ratio.

More recently, there is a consensus that the degree
of physical activity is higher in drinkers as com-
pared with non-drinkers. Some reports in this se-
ries have shown that there is a possible dose-re-
sponse correlation between the amount of alcohol
consumption and the degree of physical activity
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(34, 35). On the other hand, some studies have
shown a curvilinear relationship between the two
factors, thus suggesting that the degree of physical
activity is relatively higher in moderate drinkers
and relatively lower in problematic drinkers (30,
37). These reports indicate that various beneficial
effects of moderate alcohol drinking might be
based on the increased physical activity. This leads
us to speculate that the degree of physical activity
(e.g., recreational, occupational and sports activi-
ties) might be relatively higher in drinkers than in
nondrinker in Korea. In the current study, how-
ever, we failed to identify any significant relation-
ships between alcohol drinking and physical activ-
ity. There might be a discrepancy in the results
between the current study and previous reports
due to the differences in the socio-cultural back-
ground, study population and design. Further
studies are therefore warranted to identify the spe-
cific factors associated with the physical activity in
drinkers and its causal relationship with alcohol
consumption.

It has commonly been recognized that alcohol is
helptul for sleeping (38). Our results also showed
that there was a negative relationship between
moderate drinking and sleeping <6 hours. Previ-
ous studies have shown, however, that there is a
variability in the relationship between alcohol and
sleep problem. Bruck and Astbury (39) conducted
a study to examine sleep difficulties in Australian
women, thus reporting that binge drinking had a
significant impact on sleep difficulty. In a popula-
tion-based study, Popovici and French (40) also
showed a strong relationship between sleep prob-
lems and the frequency of binge drinking in young
adults. In addition, Vinson et al. (41) showed that
there were no relationships between drinking and
sleep problems and there were negative relation-
ships between moderate drinking and sleep apnea.
There are complicated relationships between alco-
hol consumption and sleep problems, which
might be attributable to the pharmacological ef-
fects of alcohol (42), comorbid psychiatric condi-
tions (39) or other factors. Further prospective
clinical and laboratory studies are therefore war-
ranted to clarify the above relationships.
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The prevalence of problematic drinking showed
to differ depending on the socio-demographic
factors. Consistent with previous reports (19, 20-
22), our results showed the following:

1. Heavy and binge drinking were more preva-
lent in men.

2. Binge drinking was more common in
younger adults and individuals with at least high
school graduates.

The differences of gender on the frequency of
problematic drinking might be explained by the
fact that the Korean work force includes more
men than women, who are accustomed to offering
each other drinks after work (43). Specialized
strategic approaches depending on the differing
gender would be needed for dealing with
problematic drinking. However, inconsistent with
previous reports (19, 21, 22), the frequency of
heavy and binge drinking was the highest in the
married participants with intermediate incomes.
Furthermore, the prevalence of binge drinking
was higher among the white collar- or the blue
collar workers than the unemployed. This could
be explained by Korea’s drinking culture: in Ko-
rean society, drinking is an important medium of
non-verbal communication and a drinking gather-
ing is an opportunity to form and strengthen so-
cial bonds. Thus, alcohol consumption in Korea is
primarily a social behavior generally done in
groups to socialize, and binge drinking might be
the result of mutual encouragement of alcohol
consumption.

In the current study, we found that binge drinking
was more common than non-binge drinking in all
socio-demographic factors. Recent surveys have
shown continued trends of binge drinking in
drinkers (43, 44), and the rates of binge drinking
in Korea are considerably higher than other coun-
tries (45). Binge drinking, one of the main drink-
ing behaviors in Korean adults, is related to higher
socio-economic costs as it increases acute out-
comes such as accidents, intentional injuries or
deaths, domestic conflict and violence (4). Thus,
there is a strong need to establish policies and
strategies to decrease binge drinking, which could
consequently reduce alcohol-related problems.
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There are several limitations of the study as shown
below:

1) The current study was conducted under the
cross-sectional design.

2) A recall bias might be involved considering
that the KNHANES data was obtained from an
interview and a self-reporting questionnaire.

3) In the KNHANES, the questions for screen-
ing psychiatric conditions were difficult to make
an objective diagnosis of stress or depression.
Despite these limitations, our results are of signifi-
cance. Given the findings about heavy and binge
drinking as well as health-related variables, it
would become possible to make a differential ap-
proach by screening a high-risk group of individu-
als who are vulnerable to heavy and binge drink-
ing. Thus, with the recognition of alcohol-related
health risks, public health strategies will be
planned and then implemented. This will eventu-
ally lead to the promotion of public health. Fur-
ther studies are warranted to identify a causal rela-
tionship between problematic dinking and un-
healthy habits, which is essential for understand-
ing and implementing more effective strategies to
regulate the problematic drinking,

Conclusions

The problematic drinking is associated with cur-
rent smoking, abdominal obesity, and psychiatric
problems such as feeling under stress or depressed
mood in daily life, as well as the prevalence of the
problematic drinking differ depending on gender,
age, marital status, level of monthly income, years
of education, and occupation. Our results indicate
that it would be useful in planning and developing
effective population-based strategies to reduce the
problematic drinking for the purposes of screen-
ing a specific subgroup of individuals who are vul-
nerable to alcohol drinking.
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