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INTRODUCTION

Alcohol use disorder (AUD) is a global burden, with ap-
proximately 100 million estimated cases, the highest among 
all substance use disorders, as of 2016.1 Moreover, AUD con-
tributes to about 4% of the global burden of disease.2 Specifi-
cally, the 12-month prevalence estimate of AUD, among those 
age 15 or older in 2016, was 13.9% for Korea, which is much 
higher than that of the AUD of Western Pacific WHO-affili-
ated countries (4.7%).3

The effect of alcohol consumption on an individual’s health 
depends on the amount of alcohol consumption.4 With low-
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dose consumption, there are possible beneficial effects, such 
as lowering the risk of ischemic stroke, sudden cardiac death, 
osteoporosis, diabetes mellitus, cancer, and obesity.4-6 However, 
heavy alcohol consumption is associated with clear negative 
consequences: higher risk of diabetes,7 coronary and periph-
eral artery disease, stroke, hypertension, and so on.8 Additional-
ly, alcohol hangovers are associated with impaired cognitive 
functions,9 and current heavy alcohol consumption has last-
ing consequences on the individual’s cognitive function (e.g., 
learning, memory).10 Moreover, AUD is highly comorbid with 
other psychiatric disorders, and being comorbid with AUD 
further increases the risk of suicide mortality of individuals 
with a preceding psychiatric disorder.11

Despite these detrimental effects of heavy alcohol consump-
tion, AUD is undertreated.12 Previous research studies indi-
cate that less than a quarter of those who are eligible for AUD 
diagnosis, receives treatment.13,14 A review study found that the 
treatment gap for alcohol abuse and alcohol dependence was 
the greatest among people with mental disorders: median 
78.1% (ranging from 49.4%–96%).15 Considering the detri-
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mental effects of AUD and its low treatment rate, it is impor-
tant to find factors related to not seeking help and to provide 
appropriate interventions.

However, the majority of previous studies such as those by 
Cohen et al.14 and Kessler et al.,16 only considered treatment uti-
lization by actual patients and relied on the patient’s response 
to measure treatment utilization. It is important to investigate 
the characteristics of those who are eligible for AUD treat-
ment but do not seek treatment, by using diagnostic records. 
Therefore, this study used a nationally representative cohort 
data to investigate treatment utilization (diagnosis record) of 
those with provisional AUD (including those with an AUD 
diagnosis and those who could be considered for an AUD di-
agnosis but did not seek treatment) and to explore the factors 
associated with not seeking treatment.

METHODS

Data source
South Korea achieved universal health coverage in 1989 

through National Health Insurance (NHI). In 2000, NHI con-
solidated all related societies under a single payer, National 
Health Insurance Service (NHIS). Further, NHIS built a na-
tionally representative database for research and policy devel-
opment—the National Health Insurance Service-National 
Sample Cohort (NHIS-NSC). Participants from the national 
health insurance service-national sample cohort (NHIS-NSC) 
data (2002 to 2013) were included in the analysis. This study 
was approved by the Institutional Review Board (IRB) of the 
National Center for Mental Health, Ministry of Health and 
Welfare (116271-2020-01). Informed consent was waived since 
NHIS-NSC data is comprised of administrative data or they 
claim data which are routinely collected. The NHIS-NSC is 
comprised of 1,025,340 individuals, or 2% of the whole nation. 
To structure the database, 18 strata were built according to age 
group, sex, eligibility status, and income level; then, for each 
stratum, systematic sampling was done, maintaining the desig-
nated sampling rate (i.e., 2.2%). Additional information about 
NHIS-NSC can be found elsewhere.17

Participants in the cohort were followed up for about 11 
years, until 2013. Each year, there were inevitable dropouts due 
to death or emigration; to address this, about 9,000 infants 
aged 0 were newly added to the cohort. NHIS-NSC includes 
four databases (DBs). The qualification DB comprises the gen-
eral information of health insurance subscribers and medi-
care recipients, such as sex, age, location, type of subscription, 
etc. The treatment DB is composed of information such as 
treatment and medication of the subjects. The medical check-
up DB includes data regarding medical check-up as well as 
behavior and habitual data. Last, the clinic DB is composed 

of information on the clinic that subjects visit, such as equip-
ment, type, location, etc. We identified those who could be 
considered for AUD through the medical check-up DB, which 
includes a self-questionnaire about the individual’s health be-
havior, including alcohol consumption. Help-seeking behav-
ior was derived from the individual’s treatment DB. More 
details about the cohort can be found elsewhere.17

Participant selection
Health checkups were included under the insurance bene-

fits of the NHIS. There are three different types of checkups, 
categorized by age: infant, youth, and adult. The adult checkups 
include general screening, cancer screening, and health screen-
ing. Among various screening items, we utilized self-report 
about the participants’ lifestyle, specifically, alcohol con-
sumption. Within the NHIS-NSC, those who were under 20 
and those who did not give a response to the question re-
garding alcohol consumption were excluded from the analysis. 
Among those who remained, we categorized participants as 
“high-risk drinkers” or not, based on their frequency and 
quantity of alcohol consumption in the past month. For fre-
quency, the question was “How often did you drink alcohol in 
the past month?” The responses options were 1) do not drink, 
2) 2–3 times a month, 3) once or twice a week, 4) 3–4 times a 
week, 5) almost every day. The quantity of alcohol consump-
tion was based on the following question: “On one occasion, 
how much alcohol do you usually drink?” The response op-
tions were 1) around half a bottle or less of soju or equivalent, 
2) around one bottle of soju or equivalent, 3) around one and 
a half bottles of soju or equivalent, or 4) around more than 
two bottles of soju or equivalent (soju is the most popular Ko-
rean traditional liquor with about 20% alcohol content). The 
criteria for “high-risk drinkers” were based on previous litera-
ture: women who have 4 or more drinks per day and men who 
have 5 or more drinks per day on average.10,18 One average 
soju bottle comprises 7 drinks. Ultimately, 32,225 participants 
were classified as “high-risk drinkers” and were included in the 
analysis (Figure 1). After classifying high-risk drinkers, we 
then checked whether they had received a diagnosis of AUD 
(F10) based on the ICD-10 code during the follow-up period. 
However, since we only considered the quantity and frequency 
of alcohol consumption and did not consider how alcohol 
consumption interferes with individual’s daily life (one of the 
diagnostic criteria in DSM-5), not all high-risk drinkers may 
actually have AUD.

Variables
We selected variables that could be related to AUD treat-

ment status from the NHIS-NCS. For those who had received 
a diagnosis of AUD, we merged the most recent demographic 
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and health check-up data preceding AUD diagnosis; for those 
without an AUD diagnosis, we utilized the latest health check-
up data. The variables included in the analysis were as follows: 
sex, age, body mass index (BMI), current smoking status (never 
smoked, former smoker, current smoker), physical activity 
per week (none, 1–4 times, 5–7 times), income level (medical 
aid, low, middle, and high), Charlson Comorbidity Index 
(CCI), and diagnosis of hypertension or diabetes. Sex was 
determined based on how individuals were registered by the 
insurance system (i.e., male or female). Age was divided into 
three ranges: 20–39, 40–69, and 70 or older. Current smok-
ing status and physical activity were self-rated by participants 
using the (respective) questions, “How much do you smoke?” 
and “How many times a week do you exercise to the point 
where you sweat?” Current smoking status was categorized 
based on the response choices of 1) never smoked, 2) smoked 
in the past but not anymore, and 3) smoke currently, while 
physical activity was determined through 1) never, 2) 1–2 
times, 3) 3–4 times, 4) 5–6 times, and 5) almost every day. In-
come level was based on the participant’s contribution level 

(payment) to the NHI. Thus, higher the income, higher the 
contribution level, where a contribution level of 0 indicated the 
lowest income level (receiving medical aid beneficiaries), while 
10 indicated highest income and contribution level. Therefore, 
contribution levels were classified as 0 (medical aid), 1–3 (low 
income), 4–6 (middle income), and 7–10 (high income). CCI 
categorizes the individual comorbid condition (which may 
influence mortality risk).19 Each condition (e.g., hyperten-
sion, acquired immune deficiency syndrome [AIDS]) has its 
own severity level, where 0 indicates no comorbid conditions 
and higher scores indicate multiple comorbid conditions that 
may increase the fatality risk. BMI, CCI, and diagnosis of hy-
pertension and diabetes were derived or calculated from par-
ticipants’ health records.

Statistical analysis
We classified participants as “high-risk drinkers” based on 

their responses regarding their drinking pattern (average 
drinks consumed per day for each participant). We then com-
pared demographics, health management behavior, and comor-

Figure 1. Participant selection process. AUD, alcohol use disorder.

NHIS-NSC 2002–2013
1,025,340 participants

Received health checkup
593,063

Did not receive health checkup
432,277

Under 20 years old
1,607

No response for alcohol 
consumption question

4,028

20 years old or older
587,428

High risk drinkers
32,225

Response for 
alcohol consumption question 

587,428

No AUD
diagnosis 

31,826

AUD
diagnosis 

399
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bid physical disease data between the treatment-seeking group 
and the no-treatment-seeking group through chi-squared 
analysis. Multiple logistic regression was performed to inves-
tigate factors associated with patients not receiving treatment 
(diagnosis of AUD) even if those patients could qualify as 
having AUD. P-values of <0.01 were considered statistically sig-
nificant. All statistical analyses were performed with SAS soft-
ware version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

This study has estimated the number of high-risk drinkers 
who have a high possibility of meeting the diagnostic criteria 
for AUD and their treatment rate. We also identified charac-
teristics associated with not seeking treatment. As shown in 
Figure 1, there were 32,225 (about 5.5%) participants who could 
be considered high-risk drinkers. Among these individuals, 
only 399 (1.24%) were diagnosed as AUD, that is, 31,826 
(98.76%) did not receive treatment. Table 1 shows the charac-
teristics of participants based on AUD diagnosis status.

Table 2 shows the risk of not receiving treatment by sex, age 
group, BMI, smoking status, physical activity (per week), and 
CCI. Specifically, female sex (AOR=1.677, 95% CI=1.074, 
2.618), BMI 18–22.9 (AOR=1.614, 95% CI=1.023, 2.546), BMI 
≥23 (AOR=2.794, 95% CI=1.1771, 4.408), and being a former 
smoker (AOR=2.528, 95% CI=1.724, 3.708) were associated 
with higher risk of not receiving help for AUD, and being mid-
dle-aged (AOR=0.622, 95% CI=0.474, 0.815), having CCI of 
2 (AOR=0.527, 95% CI=0.403, 0.690), and CCI ≥3 (AOR= 
0.436, 95% CI=0.323, 0.587) were associated with lower risk 
of not receiving help after adjusting for related variables.

DISCUSSION

Our findings indicated that 32,225 out of 587,428 partici-
pants (i.e., those who responded about alcohol consumption 
in the questionnaire) were classified as high-risk drinkers. This 
suggests that about 5.5% of them are high-risk drinkers, who 
could be considered to have AUD. This percentage is slightly 
higher than the one-year prevalence rate of 3.5% for AUD ac-
cording to The Survey of Mental Disorders in Korea 2016.20 
This study classifies individuals as ‘high-risk drinkers’ using 
two factors: frequency and quantity of alcohol consumption. In 
contrast, the Survey of Mental Disorders in Korea utilized the 
Korean version of the Composite International Diagnostic In-
terview,21 which applied full diagnostic criteria. This may ex-
plain the discord between the two studies’ prevalence rates. 

Moreover, among 32,225 high-risk drinkers, only 399 have 
been diagnosed with AUD. This means that only 1.24% of 
high-risk drinkers have received treatment. This is broadly 

consistent with previous studies showing low treatment rates 
(i.e., less than 25%) for alcohol use disorders; 13,22 however, at 
only 1.24% treated, the treatment gap in Korea seems to be 
much more problematic. There are several explanations for the 
low treatment rate of AUD in general. First of all, there is a ten-

Table 1. Participant characteristics

Characteristic

No-AUD
diagnosis

AUD
diagnosis

p-value31,826 (98.76) 399 (1.24)
N (%) N (%)

Sex 0.0768
Male 29,214 (91.79) 376 (94.24)
Female 2,612 (8.21) 23 (5.76)

Age <0.0001
20–39 8,764 (27.54) 71 (17.79)
40–69 21,136 (66.41) 303 (75.94)
70+ 1,926 (6.05) 25 (6.27)

Body Mass Index <0.0001
≤18.5 839 (2.64) 23 (5.76)
18.6–22.9 9,736 (30.59) 167 (41.85)
≥23 21,248 (66.77) 209 (52.38)

Smoking status <0.0001
Never 5,814 (18.58) 78 (20.31)
Former 7,393 (23.63) 43 (11.2)
Current 18,083 (57.79) 263 (68.49)

Physical activity/week 0.0142
None 15,244 (47.94) 219 (55.3)
1–4 10,660 (33.53) 115 (29.04)
5–7 5,892 (18.53) 62 (15.66)

CCI <0.0001
0 21,246 (66.76) 213 (53.38)
1 3,890 (12.22) 41 (10.28)
2 4,086 (12.84) 81 (20.3)
3+ 2,604 (8.18) 64 (16.04)

Hypertension diagnosis (I10–I15) <0.0001
No 21,558 (67.74) 197 (49.37)
Yes 10,268 (32.26) 202 (50.63)

Diabetes diagnosis (E10–E14) <0.0001
No 25,698 (80.75) 249 (62.41)
Yes 6,128 (19.25) 150 (37.59)

Income level 0.2059
Medical aid (0) 300 (0.94) 2 (0.5)
Low (1–3) 6,038 (18.97) 82 (20.55)
Middle (4–7) 13,270 (41.7) 180 (45.11)
High (8–10) 12,218 (38.39) 135 (33.83)

AUD, alcohol use disorder; CCI, Charlson Comorbidity Index
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dency for drinkers to underestimate the amount they con-
sume.23 Another related factor is high stigma towards AUD: a 
previous study found that AUD patients with higher stigma 
towards AUD were less likely to seek help, meaning that stig-
ma towards patients with AUD could interfere with patients’ 
help-seeking behavior.18 Moreover, according to a recent re-
view study, alcoholism can go into remission without formal 
treatment, which could explain the low treatment rate.24 How-
ever, the same review study also states that formal treatment 
is still important, since it is impossible at this stage to predict 
who will or will not experience spontaneous remission.

In addition to the aforementioned explanations for the low 
treatment rate of AUD, the unique drinking culture of Korea 
could be a factor that reduces treatment rate. Typically, Kore-
ans’ drinking behavior is characterized as “social drinking,” 
and when they drink, there is a culture where individuals take 
a “one-shot” drink of alcohol rather than a sip and then hand 
the empty glass over to the next person to take a “one-shot”.25 

This culture may lead individuals to drink more alcohol. In 
line with this, Korea has a tendency to be lenient towards al-
cohol consumption.26 Furthermore, drinking alcohol is an 
important element not only in social gatherings but also in 
professionaly fields. Korean workers believe that alcohol is an 
important component in building and maintaining relation-
ships with their coworkers;27 as a consequence, the social costs 
associated with alcohol (loss of productivity, health care costs, 
etc.) account for about 2% of Korea’s GDP.28 However, despite 
the consequences of risky drinking, alcohol consumption in 
Korea has been continuously increasing for the past 40 years.26 
It seems like alcohol consumption is an important means of 
maintaining social and work life in Korea and that Korean so-
ciety’s lenient attitude towards alcohol consumption may blind 
individuals to the consequences of risky drinking behavior. The 
government, policymakers, and clinicians should put in more 
effort to decrease alcohol consumption and increase treatment 
utilization for people with AUD and high-risk drinkers.

There was a sex difference in help-seeking behavior for AUD, 
with women having a higher risk of not receiving help. This is 
in line with previous studies that have found that women are 
less likely than men to receive help for alcohol problems.29-31 
Furthermore, previous literature states that women have unique 
barriers to seeking treatment compared to men:32 greater eco-
nomic barriers and family responsibilities, stigma, and social 
disapproval.33,34 This shows that there need to be sex-specific 
strategies when identifying those who need help with AUD.

Being a former smoker was associated with higher risk of 
not receiving help than never having smoked. There are con-
cerns that smoking cessation leads to higher risk of other sub-
stance use.35 However, according to a recent review study, 
smoking cessation was not associated with higher risk of oth-
er substance use; in fact, almost 50% of the studies showed 
solely positive effects of smoking cessation.36 Furthermore, 
another recent study states that smoking cessation does not 
affect changes in alcohol consumption.37 Rather, smoking ces-
sation may be associated with stress levels: In our study, those 
who had successfully quit smoking had lower stress levels 
compared to those who did not attempt to quit smoking (OR= 
0.87, 95% CI=0.86–0.89). Moreover, those who attempted but 
failed to quit smoking had higher stress than those who did not 
attempt to quit (OR=1.11, 95% CI=1.09–1.14).38 Combining 
these results, it is possible to infer that smoking cessation may 
not be related to a person’s amount of alcohol consumption 
or other substance use problems, but that it might affect the 
individual’s psychological distress. Therefore, former smokers 
may not feel the need to receive help for AUD, since they might 
have lower levels of psychological distress.

BMI less than 18.6 was associated with receiving treatment 
for AUD. This suggests that high-risk drinkers who have a nor-

Table 2. Risk of not receiving treatment by sociodemographic 
variables, health behavior, and comorbid disease

Characteristic OR LCI UCI AOR LCI UCI
Sex

Male (ref) 1 1
Female 1.462 0.958 2.231 1.677 1.074 2.618

Age 
20–39 (ref) 1 1
40–69 0.565 0.436 0.733 0.622 0.474 0.815
70+ 0.624 0.395 0.987 0.946 0.574 1.558

Body Mass Index
≤18.5 (ref) 1 1
18.6–22.9 1.598 1.028 2.485 1.614 1.023 2.546
≥23 2.787 1.802 4.31 2.794 1.771 4.408

Smoking status
Never (ref) 1 1
Former 2.306 1.587 3.351 2.528 1.724 3.708
Current 0.922 0.715 1.19 1.026 0.783 1.344

Physical activity (per week)
None (ref) 1 1
1–4 1.332 1.061 1.671 1.178 0.931 1.492
5–7 1.365 1.028 1.813 1.167 0.874 1.559

CCI
0 (ref) 1 1
1 0.951 0.68 1.331 0.915 0.65 1.289
2 0.506 0.391 0.655 0.527 0.403 0.69
3+ 0.408 0.307 0.541 0.436 0.323 0.587

CCI, Charlson Comorbidity Index; OR, odds ratios; LCI, low con-
fidence interval; HCI, high confidence interval; AOR, adjusted 
odds ratios; ref, reference value
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mal BMI or who are obese have a higher risk of not receiving 
help. According to a previous study, the relationship between 
BMI and mortality has a j-shaped relationship, suggesting 
that being underweight as well as overweight could be associ-
ated with mortality.39 Moreover, the all-cause mortality was 
lowest among those with normal BMI (between 20 and 24.9). 
Therefore, those with normal BMI may not seek help, since 
they have the lowest risk of health conditions and mortality, 
while those with low BMI may seek treatment, since they have 
more complicated health issues. Moreover, previous research40 
indicates that higher BMI is associated with more perceived 
barriers in weight-loss treatment seeking and specifically with 
the stigma-related barrier (i.e., “I am afraid people will treat me 
unfairly or badly”); such a perceived stigma may have a nega-
tive impact on treatment-seeking for AUD as well as weight-
loss treatment-seeking.

Respondents with more comorbid diseases had a lower risk 
of not receiving diagnosis for AUD (i.e., those with more co-
morbid diseases seek help more compared to those with less 
comorbid diseases). According to previous studies, those with 
risky drinking problems only seek treatment when they have 
substantial difficulties in their life.41,42 This could be related to 
the fact that patients usually get diagnosed with AUD while 
being admitted for a physical disease (e.g., liver or gastrointes-
tinal disease).2 Also, those with AUD have a high risk of having 
other, comorbid psychiatric disorders.43 Therefore, an evalua-
tion for AUD is necessary for those who visit the hospital for 
a mental illness or alcohol-related physical condition.

Middle-aged respondents showed lower risk of not seek-
ing treatment for AUD compared to younger ones. This find-
ing is in line with previous studies showing treatment-seek-
ing behavior increasing with age.14,31,44,45 For the younger age 
group, perceived stigma or fear that being diagnosed with a 
substance abuse disorder will negatively influence their career 
could limit them from seeking help.14 More efforts to encour-
age help-seeking behavior in younger people are needed.

Despite the meaningful findings of this study, there are also 
several limitations. First, we defined high-risk drinkers (pro-
visional AUD) based only on the participants’ frequency and 
quantity of alcohol consumption; that is, we did not consider 
how alcohol consumption affects each individual’s daily life 
functioning, which is another diagnostic criterion for AUD. 
Second, since we conducted a retrospective cohort study, there 
may have been some limitation on the data that we could uti-
lize for the purpose of this study. Future studies need to con-
duct prospective cohort research to get a clearer view of the 
relationship between high-risk drinkers, help-seeking behav-
ior, and related factors. Another limitation is that since the fre-
quency and quantity of alcohol consumption were based on 
participants’ self-report, there may have been bias in their re-

sponses.
In conclusion, this study has estimated the treatment rate of 

those at high risk for AUD in Korea. Overall, the treatment 
rate of high-risk drinkers is quite low, and there need to be 
more efforts to emphasize the risks of heavy alcohol consump-
tion. Moreover, we investigated the factors associated with not 
seeking treatment; efforts are needed to motivate individuals 
to seek treatment for AUD based on these factors. Research-
ers, policymakers, and related professionals should use this 
study to plan prevention and treatment efforts for AUD.
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