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INTRODUCTION

Alcohol is consumed worldwide, and drinking alcohol is a 
common part of many cultures. The World Health Organiza-
tion (WHO) 2014 global status report on alcohol and health 
revealed that individuals above the age of 15 drink 6.2 liters of 
pure alcohol per year on average, which translates into 13.5 
grams of pure alcohol per day.1 In South Korea, the rate of cur-
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rent drinkers has been steadily increasing from 72.6% in 2005 
to 75.3% in 2016 among men and from 36.9% in 2005 to 48.9% 
in 2016 among women.2 In particular, the rate of high-risk 
drinking (more than 5 drinks for women and more than 7 
drinks for men on single drinking occasions and drinking 
more than twice a week) has risen twice as much in women, 
from 3.4% in 2005 to 6.3% in 2016.2

Alcohol consumption is associated with not only medical 
diseases, but also mental health.1 The data from the National 
Epidemiologic Survey on Alcohol and Related Conditions on 
alcohol consumption and medical conditions reveal that ap-
proximately 25% to 30% of alcohol users have health prob-
lems, independent of the quantity consumed.3

In addition, alcohol is a psychotropic central nervous sys-
tem (CNS) depressant that interferes with the brain’s commu-
nication pathways implicated in psychological symptoms.4 

ORIGINAL ARTICLE

Gender-Specific Association between Alcohol Consumption and  
Stress Perception, Depressed Mood, and Suicidal Ideation:  
The 2010–2015 KNHANES

Jo-Eun Jeong1, Soo-Hyun Joo2, Changtae Hahn1, Dai-Jin Kim2, and Tae-Suk Kim2 

1Department of Psychiatry, Daejeon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Daejeon, Republic of Korea 
2Department of Psychiatry, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Objective   Alcohol drinking can cause various psychiatric and medical diseases. Although women generally consume less alcohol than 
men, they may be at a greater risk for alcohol-related psychological distress. The aim of the current study is to evaluate whether the asso-
ciation between alcohol consumption and psychological distress, including stress, depressed mood, and suicidal ideation and the risks of 
psychological distress differ based on gender.
Methods   The cross-sectional study included 31,657 participants (17,915 women and 13,742 men) from the 2010–2013 and 2015 Korea 
National Health and Nutrition Examination Survey. Alcohol drinking and Alcohol Use Disorders Identification Test (AUDIT) levels were 
assessed for evaluating the amount of alcohol intake and alcohol-related problems. Self-perception of stress, depressed mood, and suicidal 
ideation were assessed for evaluating psychological distress. Odds ratio and 95% confidence intervals for psychological distress were cal-
culated using multiple logistic regression models.
Results   The risks of psychological distress were not significantly associated with drinking level in both sexes. However, the risks of psy-
chological distress were associated with an increase in AUDIT levels, and there were gender differences in the psychological consequences 
of alcohol-related problems. The association was more drastic in women, and women showed a significant association even though the 
severity of drinking problem was low with the exception of stress perception.
Conclusion   The risks of psychological distress were associated with the severity of alcohol-related problems and women were more like-
ly to be susceptible. Therefore, it is recommended that women even at low-risk for problematic drinking should be screened for psycho-
logical distress. Psychiatry Investig 2019;16(5):386-396

Key Words   Alcohol drinking, Stress, Psychological, Depression, Suicidal ideation, Sex.

Received: November 23, 2018    Revised: February 18, 2019
Accepted: February 28, 2019
 Correspondence: Tae-Suk Kim, MD, PhD
Department of Psychiatry, Seoul St. Mary’s Hospital, College of Medicine, The 
Catholic University of Korea, 222 Banpo-daero, Seocho-gu, Seoul 06591, Repub-
lic of Korea
Tel: +82-2-2258-6085, Fax: +82-2-594-3870, E-mail: bluenote@catholic.ac.kr
cc  This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

https://doi.org/10.30773/pi.2019.02.28

http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2019.02.28&domain=pdf&date_stamp=2019-05-27
http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2019.02.28&domain=pdf&date_stamp=2019-05-25


JE Jeong et al. 

   www.psychiatryinvestigation.org  387

Previous studies have indicated that increased exposure to al-
cohol increases risk of depression5,6 and alcohol can serve as a 
stressor itself.7 Moreover, alcohol drinking acts as an impor-
tant risk factor for attempted or completed suicide, even among 
individuals who are not alcoholics.8

Alcohol-related harm may be determined by the volume 
of alcohol consumed, but is also influenced by the pattern of 
drinking or the quality of alcohol consumed.9,10 Previous stud-
ies have revealed that irregular heavy drinking plays a crucial 
role in determining the outcome in the case of cardiovascular 
disorders.3

Furthermore, previous studies have showed gender differ-
ences in the effects of drinking alcohol and alcohol-related 
problems.11-14 Several studies have indicated that females ex-
perience an earlier onset of adverse somatic consequences of 
alcohol use (“telescoping effect”). The telescoping effect indi-
cated that women are more vulnerable to alcohol consump-
tion.15 Women also appear to be more vulnerable to the neu-
rotoxic effects of alcohol than men although women generally 
consume less alcohol than men.11 Similarly, there are some dif-
ferences in the influence on psychological distress between 
males and females.12 Compared with men, alcohol-dependent 
women more often have comorbid mood and anxiety disor-
ders and increased intensity of depressive symptoms.13 Wom-
en who are alcoholics are known to have a five-fold higher sui-
cide rate than those without alcoholism, which is higher than 
the rate in men with alcoholism.13

However, the majority of clinical and experimental approach-
es about the effects of alcohol and its consequences have been 
focused on male participants, and comparative studies of men 
and women have mainly focused on the physical effect of alco-
hol and patients with alcohol use disorders (AUD) rather than 
the general population.

Therefore, the present study assesses how the association be-
tween alcohol consumption and psychological distress differs 
across gender in a large sample of a Korea population using 
standard and nationally representative data from the Korea Na-
tional Health and Nutrition Examination Survey (KNHANES). 
Based on previous findings, we hypothesized the following: 1) 
psychological distress is more likely to occur when there is 
more alcohol consumption and problematic drinking; and 2) 
in women, the influence of alcohol consumption and prob-
lematic drinking on psychological distress is more severe than 
in men. 

METHODS

Data source and study sample
This study was based on data obtained from the fifth and 

sixth KNHANES conducted by the Korea Centers for Disease 

Control and Prevention in 2010–2012 (5th KNHANES) and 
2013–2015 (6th KNHANES), respectively. We used the data 
from 2013 and 2015 except 2014 from the 6th KNHANES be-
cause some of the items in the alcohol use disorders identifica-
tion test (AUDIT) were not investigated in 2014. 

The KNHANES is a nationwide population-based survey 
of the health and nutritional status of Korean people. Annual-
ly approximately 8,000–10,000 individuals from about 4,000 
households are selected to represent noninstitutionalized Ko-
reans using a stratified and multi-stage probability sampling 
design with a rolling survey-sampling model. The sampling 
frames were based on the 2009 resident registration popula-
tion and the 2008 data of the apartment market for the 5th 
KNHANES and 2010 population and housing consensus for 
the 6th KNHANES. The survey was composed of three parts: 
a health interview, a health examination, and a nutrition sur-
vey. Trained interviewers and medical technicians conducted 
interviews using a structured questionnaire. Physical examina-
tion, blood sampling, and urine sampling were performed at a 
mobile examination center. We used only health-related data, 
and all items of health-related data were obtained using face-
to-face interviews.

The response rates were 80.8% (n=25,534) in the 5th and 
78.3% (n=22,948) in the 6th KNHANES. Data from a total of 
31,657 participants (17,915 women and 13,742 men) who were 
19 years of age or older were analyzed for this study (Figure 1).

Sociodemographic and health-related data 
Sex, age, years of education, marital status, employment sta-

tus, household income, smoking status, physical activity status, 
sleep duration, and presence of medical or psychiatric condi-
tions were used. 

The years of education were categorized as ≤6 years (elemen-
tary), 7–9 years (middle school), 10–12 years (high school), 
and ≥13 years (college). Marital status was classified as single, 
married, or others (divorced, separated, or widowed). Employ-
ment status was divided into working and not working. House-
hold income was categorized according to quartiles of total in-
come for each member in the household. Smoking status was 
defined as current smoker, ex-smoker, or never smoker. Reg-
ular exercise was defined as physical activity performed for a 
minimum of 20 minutes thrice a week. All the participants were 
asked to assess sleep duration: “How long do you usually sleep 
every night?” The presence of medical or psychiatric condi-
tions was diagnosed by a doctor, which was dichotomized into 
present (at least one) and none (Table 1). In women, the men-
struation condition was also assessed whether they were men-
struating or were amenorrheic due to pregnancy, lactation, or 
menopause. 
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Measurement of alcohol-related variables
Alcohol drinking and AUDIT levels were assessed for eval-

uating the participants’ amount of alcohol intake and alcohol-
related problems.

To assess the drinking level, the amount of pure alcohol 
consumed (in grams per day) was calculated using the aver-
age number of alcoholic beverages consumed and the fre-
quency of alcohol consumption. Additionally, the participants 
were classified into three groups according to the amount of 
alcohol consumption per day: non-drinker (<1 g/day), mild 
to moderate drinker (1–30 g/day), and a heavy drinker (>30 
g/day).16

In addition, participants were also divided into four groups 
depending on the AUDIT scores: 0–7, 8–15, 16–19, ≥20. AU-
DIT is a widely used 10-item screening instrument developed 
by the WHO for assessing AUD. This test comprehensively 
evaluates the multidimensional aspects of alcohol consump-
tion over the last year such as risky or harmful drinking pat-
tern including alcohol dependence and problems related to al-
cohol consumption, not limited to the volume and frequency 
of alcohol intake.17 The total scores range from 0 to 40, with 
the higher scores indicating a greater tendency towards prob-
lematic drinking or AUD and the need for an intensive inter-
vention. According to WHO guidelines for AUDIT use, the 
scores of 0–7 are classified as Zone 1 (low-risk drinking, inter-
vention includes alcohol education), 8–15 as Zone 2 (hazard-
ous drinking, intervention with simple advice), 16–19 as Zone 

3 (harmful drinking, with simple advice plus brief counseling 
and continued monitoring), and more than 20 as Zone 4 (pos-
sible alcohol dependence, with referral to a specialist setting 
for diagnostic evaluation and treatment).18,19 High-risk drink-
ing was defined as drinking >60 g pure alcohol per drinking 
day for men and >40 g per drinking day for women for two 
or more times a week.20

Measurement of psychological distress
Stress perception, depressed mood, and suicidal ideation 

were assessed for evaluating the participants’ psychological 
distress. 

Stress perception was assessed using the following question: 
“How stressed are you on a daily basis?” “Extremely stressed” 
or “quite stressed” responses were classified as stress percep-
tion, and “a little bit stressed” and “hardly stressed” were classi-
fied as no stress perception.

To assess depressed mood, participants answered “yes” or 
“no” in response to whether they had experienced a depressed 
mood for two or more continuous weeks during the previous 
year. “During the past year, have you felt feelings of sadness or 
hopelessness that persisted for at least two weeks and that dis-
rupted your social life?” This question is included in the WHO 
Composite International Diagnostic Interview-Short Form, 
which was validated as a cost-effective screening method for 
a general public survey.21 A “yes” or “no” response was used to 
determine whether the participants had experienced depressed 

5th and 6th KNHANES sample
N=60,918

Records analyzed
N=31,657

Females
N=17,915

Males
N=13,742

Excluded (N=12,436)
Non-response

Excluded (N=7,550)
AUDIT items were not investigated in 2014

Excluded (N=9,275)
Age<19

Figure 1. Flow diagram of the study participants. KNHANES: Korea National Health and Nutrition Examination Survey, N: numbers, AUDIT: Al-
cohol Use Disorders Identification Test.



JE Jeong et al. 

   www.psychiatryinvestigation.org  389

Table 1. Demographic characteristics according to gender

Variables Female Male p value
Age (years) (N=29,995) 46.8±0.2 44.8±0.2 <0.001
Education (N=28,294) 16,283 (100.0) 12,011 (100.0) <0.001
≤Elementary 4,994 (30.7) 2,080 (17.3)
Middle school 1,679 (10.3) 1,367 (11.4)
High school 5,148 (31.6) 4,372 (36.4)
≥College 4,462 (27.4) 4,192 (34.9)

Occupation (N=28,239) 16,287 (100.0) 11,952 (100.0) <0.001
Yes 7,764 (47.7) 8,785 (73.5)
No 8,523 (52.3) 3,167 (26.5)

Household income (N=29,649) 16,949 (100.0) 12,700 (100.0) <0.001
Low 3,620 (21.3) 2,308 (18.2)
Moderate-low 4,365 (25.8) 3,254 (25.6)
Moderate-high 4,422 (26.1) 3,510 (27.6)
High 4,542 (26.8) 3,628 (28.6)

Marital status (N=29,939) 17,121 (100.0) 12,818 (100.0) <0.001
Single 2,139 (12.5) 2,171 (16.9)
Married 11,630 (67.9) 9,924 (77.4)
Others 3,352 (19.6) 723 (5.7)

Drinking levels (N=24,652) 13,094 (100.0) 11,558 (100.0) <0.001
Non-drinker 2,889 (22.1) 1,442 (12.5)
Mild to moderate drinker 9,984 (76.2) 8,507 (73.6)
Heavy drinker 221 (1.7) 1,609 (13.9)

AUDIT (N=24,618) 13,081 (100.0) 11,537 (100.0) <0.001
0–7 (Zone 1) 11,281 (86.2) 5,653 (49.0)
8–15 (Zone 2) 1,372 (10.5) 3,617 (31.4)
16–19 (Zone 3) 222 (1.7) 1,155 (10.0)
≥20 (Zone 4) 206 (1.6) 1,112 (9.6)

High-risk drinking (N=29,160) 16,786 (100.0) 12,374 (100.0) <0.001
Yes 636 (4.8) 2,309 (21.0)
No 16,150 (95.2) 10,065 (79.0)

Smoking status (N=28,614) 16,437 (100.0) 12,177 (100.0) <0.001
Never 14,657 (89.2) 2,415 (19.8)
Ex-former 889 (5.4) 4,949 (40.7)
Current 891 (5.4) 4,813 (39.5)

Regular exercise (N=28,256) 16,262 (100.0) 11,994 (100.0) <0.001
Yes 2,731 (16.8) 2,776 (23.1)
No 13,531 (83.2) 9,218 (76.9)

Sleep duration (N=28,565) 9.2±0.2 8.5±0.2 <0.001
Presence of psychiatric or medical diseases (N=29,158) 16,786 (100.0) 12,372 (100.0) <0.001

Yes 6,459 (38.5) 4,314 (34.9)
No 10,327 (61.5) 8,058 (65.1)

Values are presented as number (%) or mean±standard errors. Psychiatric or medical diseases: depression, hypertension, dyslipidemia, stroke, 
myocardiac infarction, angina, osteoarthritis, rheumatoid arthritis, pulmonary tuberculosis, asthma, chronic renal failure, atopic dermatitis, di-
abetes, thyroid diseases, hepatitis, liver cirrhosis, and stomach, liver, colon, breast, cervix, lung, thyroid, and other cancers
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mood. 
Suicidal ideation was assessed by participants’ positive answer 

to the following question: “During the past year, have you ever 
felt that you were willing to die?” A “yes” or “no” response was 
also used to determine whether the participants have suicidal 
thoughts. This item is a well-documented predictor of suicidal 
attempt that has been previously used in other surveys.22 

Ethical issues
The Institutional Review Board (IRB) at the Korea Centers 

for Disease Control and Prevention approved the study pro-
tocol (IRB number: 2010-02CON-21-C, 2011-02CON-06-C, 
2012-01EXP-01-2C, 2013-07CON-03-4C, and 2015-01-02-
6C), and written informed consent was provided by all the 
participants. In addition, this study was approved by the IRB 
of Seoul St. Mary’s Hospital (IRB number: KC18ZESI0573) to 
analyze KNHANES data.

Statistical analysis
Statistical analyses were performed using SPSS version 24.0 

(IBM Corp., Armonk, NY, USA) to reflect the complex sam-
pling design. All sampling and weight variables were strati-
fied, and survey sample weights were used for all the analyses 
to produce non-biased estimates for the descriptive and ana-
lytic data analyses. The weighted value was created for a five-
year-period. Estimates were not provided for the category of 
missing values. For all analyses, we used a list-wise deletion 
method to handle the missing values.

Differences in sociodemographic and health-related data 
including psychological distress between males and females 
were tested using the chi-square test or independent t-test. All 
categorical variables are presented as numbers with percent-
ages, and all continuous variables as means with standard er-
rors (SEs).

Multiple logistic regression analyses were used to assess the 
associations between the drinking or AUDIT levels and psy-

chological distress. The odds ratios (ORs) and 95% confidence 
intervals (95% CIs) were also estimated after adjusting for po-
tential confounders. For analyzing the associations of drink-
ing levels with psychological distress, sex, age, education level, 
marital status, employment status, household income, smok-
ing status, physical activity status, sleep duration, presence of 
medical or psychiatric conditions, high-risk drinking, and 
AUDIT levels were adjusted, and the drinking levels instead 
of AUDIT levels with above factors were adjusted in the anal-
ysis of the associations of AUDIT levels with psychological 
distress. 

To evaluate the gender differences in the associations be-
tween the drinking or AUDIT levels and psychological dis-
tress, all the above variables except sex were adjusted, and 
menstrual condition (presence or absence of menstruation) 
was additionally adjusted for women. The p-values were two-
tailed and those less than 0.05 were considered statistically 
significant.

RESULTS

The demographic characteristics of the genders are sum-
marized in Table 1. The mean age was 46.8±0.2 and 44.8±0.2 
years in females and males respectively, and women were old-
er than men. Females were less likely than males to have a col-
lege degree, occupation, higher household income, and ab-
sence of medical or psychiatric conditions. In addition, more 
men than women were married, current smokers, and engag-
ing in regular exercise. Sleep duration was longer in women. 
The percentage of heavy drinkers (1.7% vs. 13.9%) and possi-
ble alcohol dependence (Zone 4) (1.6% vs. 9.6%) was lower in 
females than males.

Table 2 presents gender differences in psychological distress. 
The numbers of individuals with moderate to severe stress 
perception (28.0% vs. 23.1%), experience of depressive mood 
(16.3% vs. 9.0%), and having suicidal ideation (13.5% vs. 7.9%) 

Table 2. Psychological distress in female and male samples

Variables Female Male p value
Degree of stress perception (N=28,611) 16,432 (100.0) 12,179 (100.0) <0.001

Moderate to severe 4,597 (28.0) 2,808 (23.1)
None to mild 11,835 (72.0) 9,371 (76.9)

Experience of depressive mood for two or more continuous weeks (N=28,615) 16,432 (100.0) 12,180 (100.0) <0.001
Yes 2,674 (16.3) 1,094 (9.0)
No 13,761 (83.7) 11,086 (91.0)

Suicidal ideation during the previous year (N=28,614) 16,436 (100.0) 12,178 (100.0) <0.001
Yes 2,225 (13.5) 964 (7.9)
No 14,211 (86.5) 11,214 (92.1)

Values are presented as number (%)
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Figure 2. Adjusted odds ratios of psychological distress (stress perception, depressed mood, and suicidal ideation) in whole participants for 
drinking and AUDIT levels. Multiple logistic analysis, adjusted by age, education, occupation, household income, marital status, high-risk drink-
ing, AUDIT levels, smoking status, regular exercise, sleep duration, and presence of psychiatric or medical diseases for drinking levels. Multi-
ple logistic analysis, adjusted by age, education, occupation, household income, marital status, high-risk drinking, drinking levels, smoking sta-
tus, regular exercise, sleep duration, and presence of psychiatric or medical diseases for AUDIT levels. **p<0.01. AUDIT: alcohol use disorders 
Identification Test, OR: odds ratio, CI: confidence interval.
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(1–30 g/day)

Heavy drinker
(>30 g/day)

AUDIT

Zone 1 (0–7)
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were significantly higher in females than males. 
Figure 2 shows adjusted ORs and their 95% CIs of psycho-

logical distress from multiple logistic regression analyses in 
whole participants for drinking and AUDIT levels, respective-
ly. The risks of psychological distress were not significantly as-
sociated with drinking levels after adjusting for confounding 
variables. According to AUDIT levels, however, the risk of 
psychological distress increased as the score increased based 
on Zone 1 (AUDIT scores: 0–7) after adjustment. The risks of 
stress perception in Zones 2, 3, and 4 were 1.16, 1.68, and 2.30 
times higher than Zone 1, respectively. The risks of depressed 
mood were 1.23, 1.92, and 3.03 times higher, and suicidal ide-
ation were 1.26, 1.59, and 3.17 times higher, respectively.

Figure 3 presents the gender differences in the risks of psy-
chological distress according to the drinking and AUDIT lev-
els. The risks of stress perception, depressed mood, and sui-
cidal ideation were not significantly associated with drinking 
levels after adjusting for confounding variables in both females 
and males. By contrast, the risks for psychological distress ac-
cording to AUDIT levels showed a difference between men 
and women. With regard to stress perception, the risks were 
significantly high in Zone 3 (adjusted ORs 1.49 in females and 
1.67 in males) and 4 (adjusted ORs 2.46 in females and 2.25 
in males) and not Zone 2 in both men and women. The risk in 
Zone 3 was higher in males than in females, whereas in Zone 
4, the risk was higher in females than in males. The risks of de-
pressed mood were high under conditions of Zones 3 and 4 
(adjusted ORs 1.72 and 2.80, respectively) in males, while the 
risks were high even under condition of Zone 2 (adjusted OR 
1.42) as well as Zones 3 and 4 (adjusted ORs 2.31 and 3.45, re-
spectively) in females. In addition, the risks for depressed mood 
in Zones 3 and 4 were higher in women than in men. In terms 
of suicidal ideation, the risks were high even in Zone 2 (adjust-
ed OR 1.53) as well as Zones 3 and 4 (adjusted ORs 1.90 and 
3.48, respectively) in women, whereas the risk was 2.88 times 
higher only in Zone 4 in men.

DISCUSSION

The present study demonstrated that the risks of psycho-
logical distress were associated with an increase in AUDIT 
levels and there were gender differences in the psychological 
consequences of alcohol-related problems in the nationally 
representative sample. 

In Zone 4 of AUDIT, the risk of stress perception was 2.30 
times higher, the risk for depressed mood was 3.03 times 
higher, and the risk for suicidal ideation was 3.17 times high-
er than that of Zone 1. In addition, the risks for psychological 
distress were also higher in Zones 2 and 3 than in Zone 1. The 
present findings about the association between psychological 

distress and AUDIT levels broadly support the work of previ-
ous other studies in the area linking AUD and psychiatric symp-
toms. In humans and rodents, chronic alcohol consumption 
results in a general elevation in blood corticosteroid levels and 
also alters corticotropin-releasing factor activity independent 
from the hypothalamic-pituitary-adrenal (HPA) axis.23-29 In 
addition, several prospective and longitudinal studies have 
shown that problematic alcohol drinking is significantly asso-
ciated with depressive symptoms and that the causal role of 
problematic alcohol consumption was stronger than the caus-
al role of greater levels of depressed mood.30-32 However, the 
relationship between alcohol consumption and depressed 
mood is inconclusive regarding the direction of effects. Fur-
thermore, individuals with alcoholism have a 60–120 times 
greater suicide risk than the non-psychiatrically ill population.8

Remarkably, the association between problematic drinking 
and psychological distress is more drastic in women than men. 
In addition, women showed a significant association even 
though the severity of drinking problem was low with the ex-
ception of stress perception. These findings support the pres-
ence of gender differences in alcohol-related psychological 
problems and the higher susceptibility of women to the nega-
tive effects of alcohol on psychological health. According to 
previous findings, these gender differences in alcohol’s detri-
mental effects may be driven by gender differences in alcohol 
pharmacokinetics and neurotransmitter systems and the influ-
ence of gonadal steroid hormones on them. Regarding phar-
macokinetics, evidence suggests that women have a higher 
blood alcohol concentration after consuming equivalent 
amounts of alcohol than men because women have a lower 
proportion of body water than men of similar body weight.33-35 
In addition, the sex disparity in gastric mucosa alcohol dehy-
drogenase (ADH) activity, which is involved in the first-pass 
ethanol metabolism, may likely contribute to the blood level 
of alcohol and alcoholic complications following alcohol in-
take.36-38 Some reports suggested that total ADH activities in-
cluding in stomach and liver were significantly higher in males 
than females,12,39 while others did not.40 Therefore, these results 
imply that longer persistence of high ethanol blood level ex-
ists in women compared to men after alcohol intake, and thus, 
women tend to be exposed to higher degrees of alcohol in or-
gans such as the brain that can affect mood and suicidal ide-
ation. Regarding neurotransmitter system and the influence 
of gonadal hormones, males and females show differential 
patterns of neurotransmitter release and receptor availability 
in response to alcohol consumption.12 Alcohol is known to al-
ter γ-aminobutyric acid (GABA) system through the GABAA 
receptor41,42 and other neurotransmitter systems such as the 
serotonergic system,11 and sex is an important factor for neu-
rotransmitters’ receptor subunit expression.43-45 In addition, fe-
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male gonadal hormones affect many neurobiological respons-
es,11 and specifically, changes in estrogen levels have been shown 
to influence concentrations of serotonin and serotonin-recep-

tor subtype.46 This interaction may contribute to an increased 
vulnerability to depression or suicidal ideation in women. 

However, gender differences in the association between 
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Figure 3. Adjusted odds ratios of psychological distress for drinking and AUDIT levels between genders. A: stress perception, B: depressed 
mood, C: suicidal ideation. Multiple logistic analysis, adjusted by age, education, occupation, household income, marital status, high-risk 
drinking, AUDIT levels, smoking status, regular exercise, sleep duration, and presence of psychiatric or medical diseases for drinking levels. 
Multiple logistic analysis, adjusted by age, education, occupation, household income, marital status, high-risk drinking, drinking levels, smok-
ing status, regular exercise, sleep duration, and presence of psychiatric or medical diseases for AUDIT levels. Additionally adjusted menstrual 
condition (presence or absence of menstruation) in females. *p<0.05, †p<0.01 in females, ‡p<0.01 in males. AUDIT: Alcohol use Disorders 
Identification Test, OR: odds ratio, CI: confidence interval.
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problematic drinking and stress perception showed a different 
pattern from depressed mood or suicidal ideation. In both 
men and women, Zones 3 and 4 showed higher stress percep-
tion than Zone 1, and in Zone 3, the risk for stress perception 
was higher in men than in women. So far, the complex relation-
ship between alcohol and stress is poorly understood. Alcohol 
is known to be an effective anxiolytic,47-49 whereas alcohol can 
serve as a stressor that stimulates the HPA axis, with the magni-
tude and response degree being influenced by gender or alco-
hol drinking level.50 Alcohol also alters stress reactivity dif-
ferentially among men and women.51 Previous studies have 
indicated that men show greater stress-related brain response 
in the fronto-limbic area52 and higher cortisol response,53-55 
whereas women show blunted adrenal responsivity56 and great-
er tendencies to negative cognitions such as rumination un-
der stress.57 On the other hand, some studies have reported 
that alcohol consumption predicted decreased stress the day 
following alcohol intake in both sexes.51 In addition, several 
factors such as individual differences in stress appraisal, cop-
ing strategies to stress, and response to alcohol intoxication 
play a role in modulating alcohol–stress interaction.58-60 As such, 
the alcohol, stress, and gender interaction is complex and dy-
namic, and future studies with valid animal models are need-
ed to understand mechanisms that underlie the complexity of 

alcohol and stress in males and females. 
It is interesting that the present study did not find a signifi-

cant association between drinking level and psychological 
distress in both males and females contrary to our expecta-
tion. Investigators found that a direct correlation between daily 
amounts of alcohol intake and increased risk for cancer or a 
curvilinear effect for coronary heart disease.3 However, the 
findings of the current study do not support the previous re-
search. This discrepancy suggests that the association between 
alcohol and psychological distress is not simply explained by 
the amount of alcohol consumed and can be influenced by 
other factors. In this context, epidemiological researchers have 
suggested beyond measures of “quantity consumed” to exam-
ine the importance of drinking patterns or type in explaining 
the consequences of alcohol on health. Previous studies have 
shown that specific beverage type (liquor, not beer) consump-
tion was associated with poorer mental health, even in indi-
viduals who consume a light to moderate volume of alcohol.61 
Therefore, comprehensively assessing the drinking pattern and 
their related behaviors using structured questionnaires such 
as AUDIT—that are not limited only to the amount of alco-
hol intake—is required to predict the psychological conse-
quences of alcohol consumption. 

The findings of the present study need to be interpreted in 

Figure 3. (continued) Adjusted odds ratios of psychological distress for drinking and AUDIT levels between genders. A: stress perception, B: 
depressed mood, C: suicidal ideation. Multiple logistic analysis, adjusted by age, education, occupation, household income, marital status, 
high-risk drinking, AUDIT levels, smoking status, regular exercise, sleep duration, and presence of psychiatric or medical diseases for drink-
ing levels. Multiple logistic analysis, adjusted by age, education, occupation, household income, marital status, high-risk drinking, drinking lev-
els, smoking status, regular exercise, sleep duration, and presence of psychiatric or medical diseases for AUDIT levels. Additionally adjusted 
menstrual condition (presence or absence of menstruation) in females. *p<0.05, †p<0.01 in females, ‡p<0.01 in males. AUDIT: Alcohol use Dis-
orders Identification Test, OR: odds ratio, CI: confidence interval.
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light of the following limitations. First, psychological distress was 
assessed using simple self-report measures on the nature of data 
on national population study and only in the last one year re-
garding depressed mood and suicidal ideation. Questionnaires 
such as Patient Health Questionnaire-9, which is an instrument 
to screen for the presence and severity of depression and in-
cluded in the 2014 6th KNHANES are more helpful to obtain 
a more accurate assessment for psychological distress. Second, 
we did not control other factors including personality factors, 
negative life events, family history of psychiatric illnesses, or 
social support that could affect psychological distress, even 
though we controlled several factors to identify the associa-
tion between alcohol drinking or problematic drinking and 
psychological distress. Third, because this was a cross-sectional 
study, the establishment of cause-and-effect relationships be-
tween alcohol and psychological distress remains limited. Al-
though multiple regression analysis was used to infer the caus-
al relationship, these inferences can be further supported through 
animal and prospective and longitudinal human studies. 

Despite these limitations, the primary strength of the pres-
ent study is that all the data were obtained from a nationwide 
population study with a high response rate and sufficient sam-
ple size, and they provide representative information regard-
ing the general Korean population. Furthermore, the findings 
have important implications for clinical practice such as con-
veying that comprehensive assessment like AUDIT is needed 
to evaluate the alcohol effect on psychological distress and that 
individuals–particularly women–who are even at low-risk for 
problematic drinking should be screened for psychological dis-
tress issues. 

Approaches to assess psychological distress should take sex 
disparity into consideration. It is recommended that women 
with even low-level problematic drinking should be assessed 
for psychological symptoms including sub-threshold level, 
while men who have moderate to high-level problematic drink-
ing should be assessed, particularly for the degree of stress lev-
el. Furthermore, further investigation focused on the mecha-
nisms of alcohol effect on psychological distress and future 
studies with consideration for known and emerging gender-
specific factors are needed to develop more appropriate eval-
uation and management strategies for both men and women.
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