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Abstract

Objective: This study aimed to explore the association between early age onset of
alcohol consumption and alcohol misuse in adulthood.

Methods: The study sample consisted of 16 829 individuals' (8349 males, 8435 females)
survey responses obtained from the Korea National Health and Nutrition Examination
Survey (KNHANES) from 2016 through 2019. Alcohol dependence was measured
using the AUDIT-C (Alcohol Use Disorder Identification Test-Consumption), and the
ages at which alcohol consumption began were grouped into four categories: under 16,
16 to 18, 19 to 23, and over 24. Multiple logistic regression was used to examine the
association between current alcohol misuse and age at onset of alcohol consumption.
Results: Compared to individuals who started drinking alcohol after the age of 24, those
who began drinking alcohol before the age of 16 were more likely to score 8 or more on
AUDIT-C questions (under 16: males, odds ratio [OR] 2.50, confidence interval [CI] 1.97-
3.17; females, OR: 1.66, Cl: 1.18-2.33). Similar to the main analysis, the earlier the onset
of alcohol assumption starts, the more likely one is to develop alcohol misuse in adult-
hood according to subgroup analysis stratified by independent variables in both gender.
Conclusion: The lower the age at the onset of alcohol consumption, the higher the
likelihood of alcohol misuse in adulthood. While both males and females showed the
same trend in response to the AUDIT-C questions, males tended to have a stronger

association between early onset alcohol consumption and alcohol misuse.

KEYWORDS
age at first use of alcohol, alcohol misuse, alcohol use disorder identification test-consumption,
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alcohol-related deaths did not decrease in number, even though

Alcohol misuse is a longstanding social problem. According to World
Health Organization (WHO) report “global health estimates: lead-
ing causes of death”, 156546 people died from alcohol use disor-
ders, and 438006 died from diseases caused by alcohol intake in
2019. During the Corona Virus Disease 2019 (COVID-19) period,

social distancing and other quarantine policies were implemented
worldwide Previous studies that investigated alcohol-related deaths
during the pandemic claim that the number of deaths related to
alcohol increased between year 2019 and 2020 Moreover, it is
studied that alcohol misuse is rising harm to the people during the
pandemic in the United States and Brazil.»? The studies assume that
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stay-at-home policies may have promoted the growth of alcohol
consumption. The social problems caused by alcohol misuse demand
at least as much global burden as the effects of alcohol on health.
Alcohol misuse could result in crime and antisocial behavior, inef-
ficiency in the workforce, and difficulties for the families of people
who misuse alcohol. The social cost of alcohol misuse is significant
and much higher than that of tobacco or drug abuse.® Alcohol a big-
ger threat to society than tobacco, because alcohol is not strictly
regulated like other substances. According to the OECD statistics
of 2019, Latvia and Austria had the highest consumption of alcohol,
reporting 12.9 and 12.2 L per capita, respectively. Korea reported
8.3 L per capita alcohol consumption among the OECD nations,
which indicates mid-high levels of alcohol consumption.* Deaths
due to alcohol-related illness comprised 42.9% of all-cause mortal-
ity in Korea in 2014,5 with the related economic and social losses®’
amounting 2.9% of the Korean GDP.®

Although the age limit for drinking alcohol in South Korea is 19
and above, many people start drinking alcohol much earlier than it is
legally acceptable. There are no severe or strict consequences of un-
derage drinking in Korea, and this could be a reason that early onset
of alcohol consumption has not been modified.” Clarifying any asso-
ciation between early tendencies toward alcohol use, especially in
to the age of onset of alcohol consumption and later problems with
alcohol misuse, is likely to help facilitate a national-level approach to
preventing the early onset age of alcohol use.'® Many studies have
found a relationship between early age of onset of alcohol consump-
tion and a later prevalence of alcohol misuse. According to studies,
the age group most at risk of engaging in early age at onset alco-
hol consumption leading that lead to a later prevalence of alcohol-
related issues comprises those younger than 14.1% As with many
other studies, we assumed that the school environment was a signif-
icant factor affecting adolescents.'? Studies have also demonstrated
that places with access to alcohol are varied. Bars or liquor outlets,
and convenience stores are the preferred places for adolescents to
purchase alcohol, and access to alcohol is not limited to the home
environment. 3

Given that major social issues arise from alcohol misuse, such
as early death, harm to others, and social and economic losses, the
phenomenon needs to be addressed.'® The aim of this study was to
examine association between early age at onset of alcohol consump-
tion and later alcohol misuse. Considering that alcohol behavior is
impacted by several covariates, such as gender and other health be-

haviors, these variables were included in our analysis

2 | MATERIALS AND METHODS

2.1 | Data

Study data were obtained from the Korea National Health and
Nutrition Examination Survey (KNHANES), which was conducted
by the Korea Center for Disease Control and Prevention Agency.
The KNHANES is a nationwide survey that is annually conducted to

REPORTS

evaluate health behavior and health status since 1998. The data set
selected for this study was between 2016 and 2019. The health sur-
vey and demographic data were collected via medical screening ve-
hicle with necessary medical equipments for physical measurement
part, and the nutrition survey was conducted by visiting the target
household in person. Medical screening vehicle is a traveling checkup
center, usually in a form of a bus, and exist for sociodemographically
or economically underprivileged people who have high barrier access
to medical utilization. However, in this case, it was used for anthro-
pometric data collection of the targeted study population. Items re-
lated to education and economic activities, morbidity, medical use,
and nutrition survey items were asked in-person by fieldworkers. The
health behavior items of the survey, such as smoking and drinking,
were self-reported. A representative sample were extracted for the
target population, who are 1year and older and residing in Korea. As
for the sampling method, two-step stratified colony sampling method
is applied with the survey district and household as the first and sec-
ond extraction units. Response rates in 2016, 2017, 2018 and 2019
of KNHANES were 75.4%, 77.9%, 76.5%, and 74.7% each. A total of
32379 individuals participated in the survey for four consecutive
years. Due to the feature of cross-sectional study, overlapping indi-
viduals by year were not removed, but they were regarded as another
individual study participant. The data from these surveys are used to
monitor and estimate the prevalence of chronic diseases and citizens'

health in the South Korean population.*¢*’

2.2 | Sample

Of the 32379 individuals identified, 16829 were included in the
study. We excluded those under the age of 19years, those who
never had alcohol in lifetime, and those who did not answer ques-
tions related to the AUDIT-C. Our study did not require ethical ap-
proval from our institutional review board because the KNHANES
is a secondary dataset available in the public domain and does not
contain private information. This investigation was conducted with
the approval of the Research Ethics Review Committee of the Korea
Centers for Disease Control and Prevention (KCDC), and the results
of the investigation are made public by publishing statistics, and dis-
closing raw data until the year following the investigation. In compli-
ance with the Personal Information Protection Act and the Statistics
Act, the KCDC provides only deidentified data so that individuals
cannot be estimated from the survey data.

As countries follow different academic curricula, we decided
to categorize the onset age of alcohol consumption in terms of the
education grade level of adolescents in Korea.'® Korea has an ed-
ucation system that involves 6years of elementary school, 3years
of middle and high school each, and 4years of college. Moreover,
we considered that college students' alcohol consumption should be
categorized separately, despite there being no limitations on alco-
hol consumption above the age of 19years in Korea. Considerable
research has noted that college drinking, especially binge drinking,

causes a variety of problems.?"%!
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2.3 | Variables

The dependent variable was alcohol misuse, which was measured
using the Alcohol Use Disorder Identification Test-Consumption
index (AUDIT-C). The AUDIT-C is a self-reported questionnaire
for screening alcohol misuse, also known as heavy drinking or ex-
cessive consumption of alcohol. Developed by the World Health
Organization, the AUDIT-C is derived from the Alcohol Use Disorder
Identification Test (AUDIT), which is a tool used to screen patients
with suspected alcohol abuse and to assess the extent of alcohol
misuse.?>2® Compared to the Cut, Annoyed, Guilty, Eye-opener
(CAGE) questionnaire, AUDIT is designed for patients that report re-
cent alcohol problems.?? Therefore, questions asked about drinking
in KNHANES have a “within a year” condition. AUDIT is consisted
of 10 questions, and AUDIT-C is a truncated version that consists
of three questions about alcohol consumption specifically. AUDIT-C
is currently a widely used measurement within primary care set-
tings to assess an individual's alcohol use. The three questions in
the AUDIT-C seek information concerning the frequency of alcohol
consumption, the amount consumed in a single sitting, and binge
drinking. Each question has a score range of 0-4, adding up to pos-
sible total of 12 points. The question on binge drinking, however, dif-
fers in relation to sex, as males are asked if they consume 7 or more
drinks in a single sitting whereas females are asked if they consume
5 or more drinks.24"2¢

While numerous studies have used the AUDIT-C, all have dif-
fered in terms of the reference point, that is, the cutoff score that
delineate whether people misuse alcohol. Reference points can vary
depending on the alcohol consumption culture involved and differ-
ing trends in different areas of the world. Northern European coun-
tries, such as Finland and the Netherlands, tend to have a reference
point of 6,%72? whereas, in the United States and Australia, it tends
to be 5.243031 | contrast, studies in Korea have identified a refer-
ence point of either 7 or 8.32734 Because this study used data involv-
ing Korean individuals, we adopted the cutoff from studies that have
the reference point as 8.3473¢ AUDIT-C translated in Korean was also
verified valid from the previous research.®’

The main independent variable of interest in this study was the
age at onset of alcohol consumption. The KNHANES asked each par-
ticipant: “Have you ever had one glass or more of alcohol?” with a
note underneath, “Please exclude a few sips taken at traditional me-
morial services.” The response options were “Yes” or “Never.” If an-
swered “Yes,” then the participants were asked to write down their
exact age at which they started consuming alcohol.

We controlled for covariates such as sociodemographic and so-
cioeconomic factors, health behaviors, and health. Referring to the
previous studies, sociodemographic and socioeconomic factors are
necessary as adjustment factors in cross-sectional study.>®%’ Due
to the characteristic of cross-sectional study participants, adjust-
ing those factors would make the sample more diverse and evenly
distributed from the population, and especially they are intimately
related to the psychological behaviors of individuals.**~*? We ref-
erenced the previous studies regarding which variables should be

controlled as independent variables in the study. The sociodemo-
graphic factors were age (from age 19 to 70years, in groups of 10-
year ranges) and sex. The socioeconomic factors were education
level (below middle school, high school, or university or higher), re-
gion (metropolitan areas or rural areas), marital status (living with or
without a spouse), occupation (white-, pink-, blue collar, or unem-
ployed), and household income in quartiles. For occupation catego-
ries, white collar includes manager, administrator, or office worker.
Pink collar category include sales and service worker, and those who
work in agriculture, forestry, and fishery, engineers, laborer, soldiers
areincluded in the blue collar according to the International Standard
Classification Occupation Codes (ISCOC). Health behaviors included
smoking habits (past smokers, current smokers, or nonsmokers)
and physical activities undertaken. Health conditions included the
number of comorbid diagnosed diseases (0,1, 2 or more), body mass
index (BMI; underweight, normal, or overweight) and perceived
stress (much or little).

2.4 | Statistical analysis

To confirm the association between age at first use of alcohol and al-
coholdependence, the covariates were compared using a chi-squared
test. A multiple logistic regression analysis was carried out for the
main analysis, while controlling for covariates to analyze age at onset
of alcohol consumption and alcohol misuse. A subgroup analysis was
also performed with multiple linear regression stratified by gender,
to investigate the associations between health-related factors and
alcohol dependence. A dependent subgroup analysis was performed
using ordinal logistic regression. The results were reported using
odds ratios (ORs) and confidence intervals (Cls). The data were ana-
lyzed and further stratified by sex, using SAS 9.4 (SAS Institute Inc.).

A P<0.05 was considered to be statistically significant.

3 | RESULTS

Table 1 shows the general characteristics of the study population.
Of the 16829 individuals deemed eligible for this study, 8394 were
male, and 8435 were female. Alcohol misuse was identified in 39.4%
(n =3307) of the males and in 11.9% (n = 1007) of the females, indi-
cating a considerably higher percentage in the male group. The as-
sociation with alcohol misuse increased as the age at onset of alcohol
use became lower in both males and females. The differences be-
tween all other independent variables and alcohol misuse measured
by AUDIT-C were statistically significant, except for the number
of comorbid diseases in males and BMI in females. It is important
for the result of this study to be generalized to all people, and thus
Table 1 shows the even dispersed of the frequency for each group of
each sociodemographic and socioeconomic variables.

Table 2 presents the main logistic regression results in relation
to the association between age at onset of alcohol consumption
and alcohol misuse. All control variables were adjusted. For both
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TABLE 1 General characteristics of the study population

Variables

Total (N =16829)
Age of first alcohol use
<15
16-18
19-23
224
Age (years)
19-29
30-39
40-49
50-59
60-69
270
Marital Status
Living with spouse

Living without
spouse

Region
Metropolitan city
Rural
Occupational categories®
White
Pink
Blue
Inoccupation
Educational level

Middle school or
less

High school
College or over
Household income

Low
Mid-low
Mid-high
High
Smoking status

Past & current
smokers

Non smokers
Physical activity

Yes

No

Alcohol misuse (Audit-C 8 or more)

NLUROPSYCHOPHARMACOLOGY

REPORTS

Male Female

Total Yes No Total Yes No

N N (%) N (%) P-value N N (%) N (%) P-value
8394 3307 (39.4) 5087 (60.6) 8435 1007 (11.9) 7428 (88.1)

1062 567 (53.4) 495 (46.6) <0.0001 443 123 (27.8) 320(72.2) <0.0001
3112 1401 (45.0) 1711 (55.0) 1733 340 (19.6) 1393 (80.4)

3622 1201 (33.2) 2421 (66.8) 4040 413 (10.2) 3627 (89.8)

598 138 (23.1) 460 (76.9) 2219 131 (5.9) 2088 (94.1)

1225 457 (37.3) 768 (62.7) <0.0001 1295 306 (23.6) 989 (76.4) <0.0001
1498 634 (42.3) 864 (57.7) 1605 241 (15.0) 1364 (85.0)

1645 765 (46.5) 880 (53.5) 1902 222(11.7) 1680 (88.3)

1537 703 (45.7) 834 (54.3) 1703 151 (8.9) 1552 (91.1)

1425 526 (36.9) 899 (63.1) 1212 71(5.9) 1141 (94.1)

1064 222(20.9) 842 (79.1) 718 16 (2.2) 702 (97.8)

5991 2340 (39.1) 3651 (60.9) 0.0119 5693 531 (9.3) 5162 (90.7) 0.0355
2403 967 (40.2) 1436 (59.8) 2742 476 (17.4) 2266 (82.6)

6906 2719 (39.4) 4187 (60.6) 0.0232 7110 852 (12.0) 6258 (88.0) <0.0001
1488 588 (39.5) 900 (60.5) 1325 155(11.7) 1170 (88.3)

2668 1120 (42.0) 1548 (58.0) <0.0001 2296 297 (12.9) 1999 (87.1) <0.0001
920 423 (46.0) 497 (54.0) 1445 250 (17.3) 1195 (82.7)

2778 1120 (40.3) 1658 (59.7) 1207 129 (10.7) 1078 (89.3)

2028 644 (31.8) 1384 (68.2) 3487 331 (9.5) 3156 (90.5)

1691 621 (36.7) 1070 (63.3) 0.0111 2106 182 (8.6) 1924 (91.4) <0.0001
2996 1233 (41.2) 1763 (58.8) 2904 478 (16.5) 2426 (83.5)

3707 1453 (39.2) 2254 (60.8) 3425 347 (10.1) 3078 (89.9)

1170 396 (33.8) 774 (66.2) <0.0001 1221 135(11.1) 1086 (88.9) 0.0001
1979 754 (38.1) 1225 (61.9) 2056 274 (13.3) 1782 (86.7)

2413 994 (41.2) 1419 (58.8) 2405 325 (13.5) 2080 (86.5)

2832 1163 (41.1) 1669 (58.9) 2753 273 (9.9) 2480 (90.1)

6554 2907 (44.4) 3647 (55.6) <0.0001 1202 417 (34.7) 785 (65.3) <0.0001
1840 400 (21.7) 1440 (78.3) 7233 590 (8.2) 6643 (91.8)

4115 1631 (39.6) 2484 (60.4) 0.0162 4710 527 (11.2) 4183 (88.8) 0.0016
4279 1676 (39.2) 2603 (60.8) 3725 480 (12.9) 3245 (87.1)

(Continues)
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TABLE 1 (Continued)
Alcohol misuse (Audit-C 8 or more)
Male Female
Total Yes No Total Yes No
Variables N N (%) N (%) P-value N N (%) N (%) P-value
Obesity status (BMI)®
Underweight 183 58(31.7) 125 (68.3) <0.0001 461 54 (11.7) 407 (88.3) 0.0956
Normal 4720 1716 (36.4) 3004 (63.6) 5684 651 (11.5) 5033 (88.5)
Overweight & 3491 1533 (43.9) 1958 (56.1) 2290 302(13.2) 1988 (86.8)
obese
Number of comorbid diseases®
0 5539 2168 (39.1) 3371 (60.9) 0.765 6251 844 (13.5) 5407 (86.5) <0.0001
1 1552 623 (40.1) 929 (59.9) 1234 95(7.7) 1139 (92.3)
2< 1303 516 (39.6) 787 (60.4) 950 68(7.2) 882 (92.8)
Perceived stress
Less 6281 2383 (37.9) 3898 (62.1) <0.0001 5930 588 (9.9) 5342(90.1) <0.0001
Much 2113 924 (43.7) 1189 (56.3) 2505 419 (16.7) 2086 (83.3)
Year
2016 2028 815 (40.2) 1213 (59.8) 0.7667 2085 230 (11.0) 1855 (89.0) 0.2421
2017 2098 829 (39.5) 1269 (60.5) 2104 250 (11.9) 1854 (88.1)
2018 2127 837 (39.4) 1290 (60.6) 2163 282 (13.0) 1881 (87.0)
2019 2141 826 (38.6) 1315 (61.4) 2083 245 (11.8) 1838 (88.2)

*Three groups (white, pink, blue) based on the International Standard Classification Occupations codes. Inoccupation group includes housewives.

®BMI: Body mass index/obesity status defined by BMI based on the 2018 Clinical Practice Guidelines for Overweight and Obesity in Korea.

‘Comorbidities were defined diagnosed diseases: hypertension, diabetes mellitus, dyslipidemia, stroke and myocardial infarction.

males and females, the results showed a linear increase as the age
at first use of alcohol decreased. In male group, 15 or under OR was
2.50,95% CI(1.97-3.17), 16-18 OR 1.82,95% Cl (1.46-2.27), 19-23
OR 1.29, 95% CI (1.04-1.60), and putting those who first started
drinking alcohol after they became age 24. In female group, 15 or
under group OR was 1.66, 95% Cl (1.18-2.33), 16-18 OR 1.61, 95%
Cl (1.23-2.11), 19-23 OR 1.04, 95% ClI (0.81-1.33), and having the
same reference group as male group. In the male groups, the OR
differences between the age groups were larger than those in the
female groups.

Table 3 shows the values obtained from the subgroup analysis
stratified by the independent variables. In the male groups, the al-
cohol misuse showed an overall tendency of higher ORs as the age
at onset of alcohol consumption became younger, which was also
reflected, albeit to a lesser extent, in the female groups. Table 3 in-
cludes factors related to health behavior. When compared to the
group that started drinking alcohol after the age of 24, most covari-
ates including smoking status, physical activity, obesity, number of
comorbid diseases, and perceived stress had higher ORs and were
statistically significant in relation to groups with age at onset of al-
cohol use under 16 or between 16 and 18. Highlighted parts of the
Table 3 shows the clustered tendency. Moreover, this tendency to-
ward increased ORs in all the covariates was related to the age at
onset of alcohol use becoming lower in the male groups; among the

female groups, the highest ORs in all the covariates were found in
the group with age at onset of alcohol consumption between 16 and
18 (Table 3).

4 | DISCUSSION

Our results suggest an inverse linear relationship between age at
onset of alcohol consumption and alcohol misuse in adulthood. As
the onset age of alcohol use became lower, an individual became
more likely to misuse alcohol as an adult. This was especially appar-
ent among males where the relationship became increasingly signif-
icant as the age at first use became lower until it reached the lowest
age group, those under 16. In contrast, the ORs were highest among
females across many variables in relation to age at onset of alcohol
use being between 16 and 18, which is the age corresponding to
high school attendance within the Korean curriculum. Therefore, as
indicated by the trends shown in Table 3, the age at onset of alcohol
consumption appears to be relatively higher among females than
males, and may be due to specific cultural factors.*3

Studies have shown that the mechanism behind this associa-
tion can be explained in terms of longer exposure to a harmful sub-
stance (in this case, alcohol) being more likely to result in adverse
effects due to use of that substance.** According to relevant studies,
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Variables

<15
16-18
19-23
224

Age (years)

19-29
30-39
40-49
50-59
60-69
270

Marital status

Living with spouse

Living without

spouse

Region

Metropolitan city

Rural

Occupational categories®

White

Pink

Blue
Inoccupation

Educational level

Middle school or

less
High school

College or over

Household income

Low
Mid-low
Mid-high
High
Smoking status

Current or past
smokers

Non smokers
Physical activity

Yes

No

Obesity status (BMI)P

Underweight

TABLE 2 Results of factors associated with alcohol misuse

Alcohol misuse (AUDIT-C 8 or more)

Male

Female

OR (95% Cl)

Age at onset of alcohol use

2.50(1.97-3.17)
1.82(1.46-2.27)
1.29 (1.04-1.60)
1.00

1.00

1.10(0.91-1.33)
1.19 (0.97-1.45)
1.09 (0.88-1.34)
0.72 (0.58-0.91)
0.35(0.27-0.4¢6)

1.00
1.15(1.01-1.32)

1.00
1.05(0.93-1.19)

1.00

1.01(0.86-1.19)
0.84(0.73-0.9¢)
0.80(0.68-0.93)

1.44 (1.22-1.71)

1.20 (1.07-1.35)
1.00

0.98(0.83-1.17)
0.95(0.83-1.08)
0.99 (0.88-1.12)
1.00

2.68(2.35-3.04)

1.00

1.00
0.98 (0.89-1.07)

0.87(0.62-1.22)

OR (95% Cl)

1.66(1.18-2.33)
1.61(1.23-2.11)
1.04 (0.81-1.33)
1.00

1.00

0.78 (0.61-0.99)
0.58 (0.45-0.74)
0.38(0.28-0.51)
0.20(0.13-0.29)
0.07 (0.04-0.13)

1.00
1.46 (1.21-1.75)

TABLE 2 (Continued)
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Alcohol misuse (AUDIT-C 8 or more)

Male Female
Variables OR (95% CI) OR (95% ClI)
Normal 1.00 1.00
Overweight & 1.25(1.14-1.37) 1.32(1.12-1.56)
obese

Number of comorbid diseases®

0 1.00 1.00
1 1.27 (1.11-1.46) 0.98(0.75-1.27)
2< 1.31(1.13-1.52) 1.11(0.81-1.52)

Perceived stress

Less 1.00 1.00

Much 1.03 (0.93-1.15) 1.25(1.07-1.45)
Year

2016 1.04 (0.91-1.18) 0.88(0.72-1.09)

2017 1.03(0.90-1.17) 1.03 (0.84-1.26)

2018 1.02 (0.89-1.16) 1.08 (0.88-1.32)

2019 1.00 1.00

1.00
1.11 (0.90-1.36)

1.00

1.20(0.96-1.49)
0.93(0.71-1.22)
0.77 (0.63-0.94)

2.56 (1.90-3.44)

1.88(1.57-2.24)
1.00

1.19 (0.91-1.56)
1.17 (0.96-1.44)
1.24 (1.03-1.49)

1.00

4.07 (3.47-4.79)

1.00

1.00
0.97 (0.84-1.12)

0.73(0.53-1.00)

(Continues)

#Three groups (white, pink, blue) based on the International Standard
Classification Occupations codes. Inoccupation group includes
housewives.

PBMI: Body mass index/obesity status defined by BMI based on the
2018 Clinical Practice Guidelines for Overweight and Obesity in Korea.

“Comorbidities were defined diagnosed diseases: hypertension,
diabetes mellitus, dyslipidemia, stroke and myocardial infarction.

neuroadaptive changes occur due to chronic and long-term alcohol
consumption, which facilitates more frequent alcohol consumption,
eventually leading to alcohol misuse.*® In one study, the main reason
why people become alcoholics is that long-term neuroadaptations
induced by continuous consumption of alcohol lead to a negative
emotional state, which further encourages excessive alcohol con-
sumption to relieve the consequent negative emotions.*® These
studies suggest that, while alcohol initially has a positive reinforce-
ment effect, continuous consumption renders a negative reinforce-
ment effect, which encourages more frequent drinking to alleviate
the resultant negative mental state.

Various studies have examined motivation in relation to exces-
sive alcohol consumption. According to these studies, stress can be
a major reason for individuals, especially males, to use alcohol.*”->°
Nevertheless, in our analysis, stress was not identified as a major
factor in alcohol misuse. Although the female groups had differ-
ing ORs compared to the male groups, these differences were not
substantial. This outcome might be explained as due to specific
elements within the drinking culture in Korea, varying percep-
tions of severity concerning alcohol-related problems, or differing
views on the degree of stress that people have to cope with.3%:3¢

Other studies have suggested that more recent generations tend
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TABLE 3 The results of subgroup analysis stratified by independent variables

Variables

Male

Smoking status
Current and past smokers
Nonsmokers
Physical activity
Yes
No
Obesity status®
Underweight
Normal
Overweight
Number of comorbid diseases
0
1
2<
Perceived stress
Less

Much

Female

Smoking status
Current and past smokers
Nonsmokers

Physical activity
Yes
No

Obesity status®
Underweight
Normal

Overweight

Number of comorbid diseases”

0
1
2<
Perceived stress
Less

Much

KIM ET AL.
Alcohol misuse (AUDIT-C 8 or more)
Age at onset of alcohol use
<15 16-18 19-23 224
OR (95% Cl) OR (95% ClI) OR (95% Cl) OR
2.46(1.88-3.21) 1.84 (1.44-2.35) 1.30(1.02-1.66) 1.00
2.92(1.64-5.22) 1.96(1.21-3.18) 1.42(0.89-2.25) 1.00
3.05 (2.09-4.46) 2.19 (1.54-3.12) 1.56 (1.10-2.21) 1.00
2.19 (1.60-3.00) 1.61 (1.21-2.13) 1.13 (0.86-1.49) 1.00
3.48 (0.45-26.95) 2.65(0.37-18.77) 1.89(0.27-13.21) 1.00
2.73(1.97-3.78) 2.14 (1.59-2.89) 1.59 (1.18-2.14) 1.00
2.21(1.54-3.18) 1.50 (1.07-2.08) 0.98 (0.71-1.36) 1.00
2.74 (1.93-3.89) 1.91 (1.38-2.66) 1.35(0.97-1.86) 1.00
2.87 (1.75-4.69) 2.12(1.38-3.26) 1.59 (1.05-2.41) 1.00
1.85(1.14-3.01) 1.60 (1.04-2.45) 1.04 (0.69-1.58) 1.00
2.56(1.95-3.37) 1.88 (1.47-2.40) 1.35(1.06-1.71) 1.00
2.23(1.33-3.72) 1.60 (0.98-2.61) 1.07 (0.66-1.75) 1.00
1.20(0.66-2.18) 1.23(0.71-2.14) 1.10(0.65-1.87) 1.00
2.23(1.43-3.46) 1.67 (1.22-2.30) 0.93(0.69-1.25) 1.00
1.77 (1.03-3.04) 2.21(1.41-3.45) 1.38(0.90-2.10) 1.00
1.73 (1.11-2.69) 1.32(0.93-1.87) 0.90 (0.65-1.23) 1.00
- - - 1.00
1.38(0.90-2.14) 1.42(1.00-2.01) 0.83(0.60-1.15) 1.00
1.59 (0.86-2.96) 1.73 (1.09-2.74) 1.32(0.88-1.98) 1.00
1.51 (1.02-2.25) 1.36 (0.98-1.90) 0.87 (0.64-1.19) 1.00
1.07 (0.27-4.14) 3.66(1.81-7.39) 1.86 (1.00-3.44) 1.00
1.47 (0.35-6.19) 0.65 (0.22-1.92) 1.17 (0.61-2.22) 1.00
1.45 (0.92-2.30) 1.57 (1.11-2.21) 0.97 (0.71-1.32) 1.00
2.02 (1.18-3.4¢) 1.64 (1.04-2.59) 1.16 (0.75-1.78) 1.00

?BMI: Body mass index/obesity status defined by BMI based on the 2018 Clinical Practice Guidelines for Overweight and Obesity in Korea.

bComorbidities were defined diagnosed diseases: hypertension, diabetes mellitus, dyslipidemia, stroke and myocardial infarction.

to start using alcohol earlier than previous generations. In one
study, respondents over 50 showed the highest rate in starting
alcohol consumption after 19, and respondents in their twenties
showed the lowest age at onset of alcohol experience, suggesting
the decreasing tendency in age at onset of alcohol consumption.

Moreover, in a study that examined drinking patterns among three
generations in effect of paternal side showed that later genera-
tions begun drinking prior to older generations.’®*! However, no
such relationship was identified in this study (age group 19-29 as a
reference: OR 1.00, age group 50-59: OR 1.09, 95% C|1 0.88-1.34).
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Uncovering how adolescents access alcohol could be a major
key to address early age drinking. According to one study conducted
in Korea, the likelihood of binge drinking increases if an adolescent
resides near a liquor store. Legal enforcement in Korea regard-
ing underage drinking exist; according to article 58 of the Juvenile
Protection Act, a person who sells, lends, or distributes harmful sub-
stances to juveniles shall be punished by imprisonment with labor
for not more than 3years or by a fine not exceeding 30 million won.
Even though selling alcohol to underage individuals is banned by
legislative regulations, this study demonstrates that about 67% of
adolescents trying to purchase liquor succeed.” According to a study
about liver diseases in the Asia-pacific region, although Korea en-
forces a minimum age for purchasing alcohol, other legally binding
policies, such as restricting the sales of alcoholic beverages or sale
restriction in petrol stations and drunkards do not exist.”? In the us,
one study assessed alcohol price and promotions are associated with
alcohol consumption among young adults. According to the study,
bars or places where they could drink on site are frequent accessi-
ble places for adolescents to drink.’® In order to prevent underage
drinking, the regulations regarding consequences of illegal drinking
should not only be observed, but a strict penalty should be imple-
mented for any place that sells alcohol to underage adolescents.

There are differences in alcohol consumption between male and
female. According to studies regarding gender differences in alco-
hol misuse, most of them state limitations regarding fewer sample
of female participants in the study, and therefore, female are largely
underrepresented.53 Women have smaller prevalence of developing
alcohol-related problem, but once they do, they tend to have more
physical problems than male.>* Moreover, one study investigated
predictors of frequency and quantity of drinking by gender, and re-
sults showed significant sex differences in predictors. Males who re-
ported most frequent drinking tended to have strong expectations
of increased social and physical pleasure, and sexual enhancement.
On the other hand, frequent consumption among females was best
predicted by stronger expectation that alcohol would reduce ten-
sion.>® According to the study, male tend to drink for pleasure or
social needs, and female tend to drink for relaxation. Since the ex-
pected aspect when drinking alcohol differ by gender, female are
less likely to develop alcohol-related disorders.

Our study had some limitations. First, it was a cross-sectional
study. Causality and status change over time could not be assessed.
Future research that follows a longitudinal or cohort sample would
address some of the shortcomings of this study. Second, because
the survey involved self-reported data concerning events occurring
sometime in the past, there may have been recall bias, for example,
in recalling the exact age when at which one started consuming al-
cohol. To address this limitation, we categorized data concerning
age at onset of alcohol consumption into age groups to increase the
precision of our analysis. Third, other independent variables regard-
ing health behavior were also acquired through self-entry method,
in short of objective measurement using scale or index. Fourth, the
data used for this study comprised secondary data obtained from the
KNHANES. Therefore, certain key variables that we would have liked
to consider were not available for examination. For example, various

REPORTS

studies indicate that a family history of alcoholism is an important
factor, but we were unable to examine or adjust for that factor in
this study.S"”57

In conclusion, our study showed that there was an association
between early age at onset of alcohol consumption and alcohol mis-
use in adulthood. This association was stronger among males than
among females and became stronger as the age at onset of alcohol
use became lower. These findings accord with those of many previ-
ous studies and provide support to those seeking to ensure that the
current legal drinking age is not lowered in Korea or in other coun-
tries. Further, children and adolescents need to be educated and in-
formed concerning the risks of alcohol consumption and encouraged

to resist drinking alcohol at an early age.
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