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Background: In recent years, eating dinner alone has become a rising social issue in Korea. Depression is one of 
the primary health problems that can lead to numerous negative consequences. However, few studies have focused 
on people who eat alone and the effect of eating alone on depression. We investigated the association between eat-
ing dinner alone and depression.
Methods: Our cross-sectional study included data from 14,093 Korean adults aged above 19 years old; data were 
sourced from the Korea National Health and Nutrition Examination Survey in 2014, 2016, and 2018, when the Pa-
tient Health Questionnaire (PHQ-9) was used. We classified participants based on their dinner habits: eating alone 
or social eating. Depression and suicidal ideation among participants were measured using the PHQ-9. Multivari-
ate logistic regression analysis was used to investigate whether eating alone was related to depression or suicidal 
ideation after adjusting for age, sex, household income, education, alcohol, smoking, exercise, frequency of eating 
out, and living arrangement.
Results: Individuals who ate dinner alone (22.9%) had higher depression and suicidal ideation rates than those 
who ate with others. Those who ate alone had greater odds ratios (ORs) of depressive symptoms (depression: OR, 
1.42; 95% confidence interval [CI], 1.27–1.58; suicidal ideation: OR, 1.49; 95% CI, 1.25–1.78) after adjustment for co-
variates. The subgroup analysis shows that the odds of suicidal ideation among individuals who eat alone were 
nonexistent among those who performed regular aerobic exercise.
Conclusion: Eating dinner alone is closely associated with depressive symptoms, particularly suicidal ideation. 
Therefore, providing opportunities to eat with others may be effective for maintaining the mental health of adults.
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INTRODUCTION

Single-person households in Korea have increased rapidly from 15.5% 

in 2000 to 29.3% in 2018, according to Statistics Korea.1) This increase is 

related to changing social structures, such as rising marriage age, di-

vorce rates, and bereavement caused by longer life expectancy. As a 

result, the number of individuals eating alone is also steadily increas-

ing.2,3) Individuals who eat together receive social support during 

shared mealtimes; therefore, eating alone may have some negative 

psychological impacts.4) However, studies related to eating alone have 

primarily focused on the nutritional factors associated with nutritional 

imbalance, low food diversity, and obesity.5,6)

	 Few studies have examined the association between eating alone 

and mental health, including happiness or depressive mood, which 

have some limitations in the unvalidated questionnaire on mental 

health and small population.7,8) Additionally, not only depressive 

mood but also suicidal ideation can serve as key markers for mental 

health, which is assessed in the ninth question of the Patient Health 

Questionnaire (PHQ-9).9) Therefore, we aimed to examine the associa-

tion of eating alone with depressive mood and suicidal ideation. 

Among the three meals eaten in a day, we examine dinner because 

breakfast is usually irregular, eaten at home, or skipped altogether, and 

lunch is often eaten in a group due to external activities, such as work.

METHODS

1. Study Population
This study used data from the 2014, 2016, and 2018 instances of the 

PHQ-9 survey during the sixth (2013–2015) and seventh (2016–2018) 

waves of the Korea National Health and Nutrition Examination Survey. 

The total number of individuals surveyed was 23,692 with 18,636 

adults aged 19 years or older. Among the 18,636 participants, the ex-

clusion criteria included (1) missing response to the question about 

whether dinners were eaten accompanied by others in the past year 

(n=2,335), (2) eating-out frequency of less than twice a week (n=347), 

and (3) missing responses on the PHQ-9 (n=1,861). A total of 14,093 

individuals (5,826 men and 8,267 women) were included for analysis. 

The procedures followed were in accordance with the ethical stan-

dards of the Institutional Review Board of the Korea Disease Control 

and Prevention Agency and with the Helsinki Declaration of 1975, as 

revised in 2000. The Institutional Review Board of the Korea Disease 

Control and Prevention Agency reviewed and approved the 

KNHANES (IRB no., 2013-12EXP-03-5C, 2018-01-03-P-A). All partici-

pants provided written informed consent.

2. Study Variables
We defined eating alone as the “no” response to “whether dinners 

were accompanied by family and non-family members” during the 

past year. Depression was measured using the PHQ-9. The survey 

comprised nine questions, which participants were asked to evaluate 

using a 4-point Likert scale (0=“not entirely” 1=“for many days” 

2=“more than a week” and 3=“almost every day” for each question). 

The total score ranged from 0 to 27 points with a higher total score in-

dicating more severe depression symptoms. In this study, participants 

with a total score of 5 or more points from the PHQ-9 were defined as 

depressed and may thus be screened for a depressive disorder and 

considered for further examinations. Additionally, in the case of ques-

tion 9—“How often did I experience self-harm thoughts, such as ‘I 

would rather die’ or other such thoughts, in the last 2 weeks”—the 

group was classified as suicidal if individuals answered anything ex-

cept “not at all.”

	 Participants’ ages were classified into three variable groups: 19–39, 

40–64, and 65 years old. Household type was classified into living 

alone and multiple-person households. Moreover, income levels were 

determined by dividing the participants into fourth-percentile house-

hold income variables. Education level was classified as ≤middle 

school, high school, and ≥college. Body mass index (BMI) was classi-

fied as underweight (<18.5 kg/m2), normal (18.5–22.9 kg/m2), over-

weight (23–24.9 kg/m2), and obese (≥25 kg/m2), according to the World 

Health Organization’s obesity standards.10) Health behaviors included 

smoking, alcohol consumption, and exercise. Regarding alcohol con-

sumption, participants were defined as problematic drinkers if they 

drank more than twice a week with an average alcohol consumption 

of 7 drinks or more for men and 5 drinks or more for women; a moder-

ate drinker was defined as a non-problematic drinker. Smoking was 

classified in the following categories: nonsmokers smoked less than 5 

packs of cigarettes in their lifetime, ex-smokers had smoked in the past 

but did not currently smoke, and current smokers were smoking at the 

time of the survey. Aerobic exercise utilized the rate of aerobic physical 

activity. “Yes” and “no” were used depending on whether physical ac-

tivity was performed over 2 hours and 30 minutes per week or for more 

than 1 hour and 15 minutes at a high-intensity level. The diet survey 

examined the frequency of eating out. Frequency of eating out was 

classified as “rarely” (not more than 3 times a month), “usually” (1–4 

times a week), and “often” (more than 5 times a week).

3. Statistical Analysis
The chi-square test was conducted to compare general characteristics, 

diet, and health behaviors based on the presence or absence of dinner 

companions, and the continuous data, age, and BMI were analyzed 

using a t-test. A multivariate logistic regression analysis was conducted 

to determine the association between eating alone and depression. 

Model I did not feature adjusted variables; Model II was adjusted for 

gender, age, income, and education level; and Model III was adjusted 

for alcohol, smoking, aerobic exercise, frequency of eating out, and liv-

ing arrangement in addition to factors for Model II. Statistical analysis 

used the software STATA ver. 16.0 (Stata Corp., College Station, TX, 

USA) and P<0.05 was considered statistically significant.

RESULTS

The basic characteristics, based on the presence or absence of dinner 
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companions, are presented in Table 1. Individuals who ate alone ac-

counted for 29.7% with both men and women tending to be older, 

have lower income, and have lower education levels. In the eating 

alone group, the frequency of eating out was significantly lower. More-

over, 35.8% individuals stated that they had not drunk alcohol in the 

past year. The eating alone group had a higher rate of depression (a 

PHQ-9 score of 5 or higher) than the eating together group. Addition-

ally, among the eating alone group, the proportion of those with sui-

cidal ideations was significantly higher than for the social eating group. 

In the eating together group, most people reported that they dined 

with their families. Individuals who ate with family members account-

ed for 85.4%, thereby indicating a tendency to be older, with a higher 

percentage of men and lower frequency of eating out.

	 Table 2 shows that the relationship of depression or suicidal ideation 

Table 1. General characteristics of subject by dinner companion (n=14,093)

Characteristic Eating alone
Eating together

P-value
With family With non-family

No. of subjects 3,223 9,280 1,590
Age (y) 56.56±17.09 52.08±15.94 42.28±14.95 <0.001
Male 35.09 60.06 40.30 <0.001
Body mass index (kg/m2) 23.97±3.56 23.80±3.47 24.13±3.57
Household income <0.001
   Lower half 57.69 42.16 27.88
   Upper half 42.31 57.84 72.12
Education level <0.001
   Middle school (grade 6–9) or lower 44.71 28.98 12.96
   High school (grade 10–12) 23.66 28.16 23.98
   College or higher 31.64 42.86 63.06
Alcohol <0.001
   Moderate drinking 86.97 85.51 71.89
   Problem drinking 13.03 14.49 28.11
Smoking <0.001
   Never 67.66 65.11 51.17
   Ex 16.00 20.42 18.28
   Current 16.34 14.46 30.55
Aerobic exercise <0.001
   Yes 44.37 44.93 50.94
   No 55.63 55.07 49.06
Eating out frequency <0.001
   Rare (≤3 times/mo) 35.56 29.89 5.60
   Usually (1–4 times/wk) 35.15 38.08 14.47
   Often (≥5 times/wk) 29.29 32.03 79.94
Living alone (%) <0.001
   Yes 39.50 1.25 16.73
   No 60.50 98.75 83.27
Depression* 26.62 17.67 18.36 <0.001
Suicidal ideation† 10.98 5.24 4.65 <0.001

Values are presented as mean±standard deviation or %, unless otherwise stated. P-values by chi-square test or t-test. Eating alone: do not have accompanied family 
members and non-family members at dinner for the past year; household income: monthly income of the householder of the year is divided into two categories; moderate 
drinking: non-problem drinking; problem drinking: drink more than twice a week and the average alcohol consumption is 7 drinks or more for men and 5 drinks or more for 
women; never smokers: less than five packs of cigarettes in their lifetime; ex-smokers: smoked in the past but did not currently smoke; aerobic exercise: and physical activity 
was performed over 2 hours and 30 minutes per week, or for more than 1 hour and 15 minutes at a high-intensity level.
PHQ, Patient Health Questionnaire.
*PHQ-9 ≥5. †PHQ-9 9th question.

Table 2. OR for depression or suicidal ideation of eating alone individuals compare to eating together individuals

Variable Eating together
OR (95% CIs) of eating alone individuals

Model I Model II Model III

Depression 1 1.68 (1.53–1.84) 1.48 (1.34–1.63) 1.42 (1.27–1.58)
Suicidal ideation 1 2.27 (1.98–2.61) 1.61 (1.39–1.87) 1.49 (1.25–1.78)

Model I: unadjusted; model II: adjusted for sex, age, income, and education; and model III: adjusted for alcohol, smoking, aerobic exercise, eating out frequency, and living 
arrangement in addition to model II.
OR, odds ratio; CI, confidence interval.
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depends on the presence or absence of dinner companions. The anal-

ysis results for model I, which was unadjusted for other variables, 

showed that eating alone was 68% more likely to cause depression, 

and suicidal ideations were 2.27 times more likely than for social eat-

ers. Model II was adjusted for sex, age, income, and education and 

showed 1.48 times higher depression levels and 1.61 times higher sui-

cidal ideation levels among the eating alone group. In addition to 

model II, model III was adjusted for alcohol, smoking, aerobic exer-

cise, frequency of eating out, and living arrangements. The eating 

alone group was 1.42 times more depressed and 1.49 times more 

prone to suicidal ideation. Table 3 indicates whether the dinner com-

panion is or is not a family member and shows that the difference be-

tween family and non-family groups is insignificant. Therefore, in both 

groups, the association was lower than in the eating alone group.

	 Table 4 presents the subgroup analysis, and the trend is similar to 

the primary results. Risk factors for depression and suicidal ideation 

included young age, male sex, low BMI, low income, low education 

level, problematic drinking, and being a current smoker. In particular, 

the risk of suicidal ideation was higher among older individuals. The 

Table 3. Odds ratio for depression or suicidal ideation between groups depending on 
the members of dinner companion

Variable Eating alone With family With non-family

Depression
   Model I 1 0.59 (0.54–0.65) 0.62 (0.53–0.72)
   Model II 1 0.67 (0.60–0.74) 0.75 (0.64–0.88)
   Model III 1 0.70 (0.62–0.78) 0.74 (0.63–0.88)
Suicidal ideation
   Model I 1 0.45 (0.39–0.52) 0.40 (0.31–0.51)
   Model II 1 0.61 (0.53–0.71) 0.71 (0.54–0.93)
   Model III 1 0.66 (0.55–0.79) 0.71 (0.54–0.94)

Values are presented as odds ratio (95% confidence interval). Model I: unadjusted; 
model II: adjusted for sex, age, income, and education; and model III: adjusted for 
alcohol, smoking, aerobic exercise, eating out frequency, and living arrangement in 
addition to model II.

Table 4. Subgroup analysis of the association between types of dinner companion and depression or suicidal ideation

Variable

Depression Suicidal ideation

No. of depression/no. of 
subtotals

OR (95% CI) of eating alone individuals 
compared with eating together

No. of suicidal ideation/no. of 
subtotals

OR (95% CI) of eating alone individuals 
compared with eating together

Age (y)
   19–39 872/3,797 1.51 (1.22–1.87) 172/3,797 1.62 (1.09–2.39)
   40–64 1,107/6,491 1.39 (1.18–1.64) 353/6,491 1.37 (1.04–1.79)
   ≥65 811/3,805 1.39 (1.12–1.74) 389/3,805 1.58 (1.17–2.12)
Sex
   Men 820/5,826 1.55 (1.27–1.88) 277/5,826 1.80 (1.32–2.46)
   Women 1,970/8,267 1.37 (1.20–1.57) 637/8,267 1.38 (1.11–1.71)
Body mass index
   Underweight 180/559 1.57 (0.95–2.56) 57/559 0.94 (0.42–2.13)
   Normal 1,701/8,719 1.45 (1.26–1.67) 547/8,719 1.57 (1.26–1.96)
   Overweight 900/4,772 1.33 (1.09–1.62) 306/4,772 1.51 (1.11–2.06)
Household income
   Lower half 1,510/6,199 1.48 (1.27–1.74) 622/6,199 1.49 (1.19–1.86)
   Upper half 1,271/7,860 1.36 (1.16–1.59) 289/7,860 1.49 (1.12–2.00)
Education level
   Middle school or lower 1,030/4,334 1.55 (1.28–1.86) 492/4,334 1.51 (1.17–1.94)
   High school 712/3,755 1.18 (0.95–1.47) 201/3,755 1.23 (0.84–1.79)
   College or higher 1,048/5,997 1.51 (1.26–1.80) 219/5,997 1.78 (1.27–2.48)
Alcohol
   Moderate drinking 2,426/12,391 1.38 (1.23–1.56) 788/12,391 1.47 (1.21–1.78)
   Problem drinking 348/1,642 1.72 (1.30–2.29) 119/1,642 1.75 (1.14–2.70)
Smoking
   Never 1,836/8,993 1.31 (1.15–1.50) 573/8,993 1.47 (1.18–1.83)
   Ever 935/5,032 1.66 (1.37–2.01) 331/5,032 1.53 (1.14–2.07)
Aerobic exercise
   No 1,564/7,658 1.52 (1.31–1.77) 555/7,658 1.69 (1.34–2.12)
   Yes 1,212/6,389 1.30 (1.10–1.53) 352/6,389 1.25 (0.94–1.65)
Eating out frequency
   Rare 945/4,009 1.61 (1.33–1.96) 431/4,009 1.29 (0.97–1.70)
   More than once a week 1,845/10,084 1.35 (1.18–1.54) 483/10,084 1.65 (1.31–2.07)
Living alone
   Yes 479/1,655 1.34 (0.99–1.80) 229/1,655 1.59 (1.01–2.50)
   No 2,311/12,438 1.43 (1.27–1.61) 685/12,438 1.48 (1.22–1.79)

OR, odds ratio; CI, confidence interval.
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risk of depression was higher in the group that did not exercise; how-

ever, no relevant correlation was noted between suicidal ideation and 

exercise level.

DISCUSSION

Eat alone was associated with higher depression symptoms, including 

suicidal ideation. Individuals who ate dinner alone were older, had 

lower income and education level, and were more likely to be in sin-

gle-person households. Moreover, frequency of eating out was lower 

in the eating alone group. When comparing family and non-family 

groups, the difference was not significant, and, compared to groups 

eating alone, both groups showed lower association. Additionally, a 

subgroup analysis showed that, compared with the counter sub-

groups, the magnitude of depressive mood and suicidal ideation was 

higher in the subgroup including young adults aged 19–39 years, adult 

men, individuals with lower income, individuals with low education 

levels, individuals engaging in risky alcohol consumption, individuals 

who had smoked in their lifetime, underweight individuals, and indi-

viduals who did not engage in exercise.

	 Our findings are consistent with those of previous studies that eating 

alone can be a risk factor for depression, though most such studies fo-

cused on older adults.3,8,11,12) For older people, eating is one of the most 

important social activities, and they can gain social interactions 

through meals with others.4) We found that, not only for older adults 

but also for young adults, eating alone was associated with depressive 

mood and suicidal ideation; the odds ratio was higher for this group 

than for middle-aged adults. A recent study examined the perceptions 

of commensality and solo-eating among Korean and Japanese college 

students and found that Korean college students tended to adopt a 

negative perspective of eating alone and preferred commensality.2) 

Communication through shared meals with family members or 

friends is related to appetite or depression, particularly emotional sup-

port, which influences an individual’s quality of life. Regarding gender, 

a study analyzing the association between eating alone and depres-

sion among elderly people found that, among men, eating alone had a 

greater effect on depression, particularly when living alone.11) We also 

found that men who ate alone experienced more depression and 

higher suicidal ideation compared with men who ate together; the 

magnitude of odds ratio for men was higher, compared to that of 

women, thereby suggesting that eating alone had a stronger effect on 

men’s mental health, compared with that on women’s mental health. 

A significant difference was noted in the ratio of smokers between eat-

ing alone and social eating. Smoking involves various social factors, 

such as income and education levels,13) and is closely linked to depres-

sion.14,15) Therefore, these factors can affect the association between 

smoking and eating alone, and, after adjusting for the factors, smokers 

showed a significantly higher risk of depression and suicidal ideation 

than nonsmokers. For people who exercised, the odds ratio of eating 

alone on depression was lower than for those who did not exercise. 

The antidepressant effects of exercise are controversial; however, 

based on evidence in the literature, the preventive effects of exercise 

on depression have been reported in large cohort studies.16,17) There-

fore, the current study results showed preliminary evidence for the ad-

vantages of exercise for mental health. Studies have shown that BMI 

and depression represent inverse U-shaped curves while others sug-

gested that individuals are more susceptible to various diseases when 

underweight.18,19) Other studies have shown that underweight women 

are increasingly prone to diseases and depression.20) We found that the 

underweight group had a high risk of depression (odds ratio, 1.57). 

Studies have shown that eating patterns are related to practical prob-

lems, such as decreased appetite with relation to mental health.21) A 

meal is not only about eating; it positively affects the creation of inti-

macy and pleasant feelings through relationships with others.22) There-

fore, individuals can be adversely affected by eating alone—particular-

ly Koreans, because, at a societal level, they tend to feel awkward and 

ashamed while eating alone.

	 This study had the following limitations. First, the Korea National 

Health and Nutrition Examination Survey is a cross-sectional survey 

and, therefore, cannot clarify the causality of the association between 

eating alone and mental health. The survey of eating habits focuses on 

the past year, and PHQ-9 is based on the past 2 weeks, thus ensuring 

reduced bias. Second, the survey specifically inquired about dinner 

companions; therefore, it is not entirely possible to rule out results that 

may have been influenced by a breakfast or lunch partner. Breakfast 

and lunch are often eaten simply as takeout meals or at the workplace, 

whereas dinner is meaningful because it is usually with eaten with 

others who have a special relationship with the individual, and it is a 

mealtime after completing the day’s work. Third, there may be devia-

tions that can be attributed to participants’ memory because we used 

self-reported surveys about their lifestyle. Finally, some covariables 

could not be corrected because they were not included in the data de-

spite affecting depression or suicidal ideation.

	 Despite these limitations, this study has several advantages. First, we 

used representative data from the Korea National Health and Nutrition 

Examination Survey, which examined the presence or absence of fam-

ily members for shared meals only until the fifth period (2010–2012), 

but, at the beginning of the first year of the sixth period (2013), the sur-

vey more accurately defined eating alone/social eating by including 

the option for non-family partners. Second, although several studies 

have focused on the relationship between eating alone and depres-

sion, these studies have focused on a specific age group. Depression is 

not a problem for one specific age group and may be a risk for individ-

uals of all ages. We examined these factors among adults in a wide age 

range. Finally, we examined suicidal ideation risk, which is a grievous 

depression symptom. The results indicated that individuals who eat 

alone have greater odds of suicidal ideation, suggesting that eating 

alone can not only trigger depression but also lead to serious symp-

toms.

	 Our research presented important public health implications. Eat-

ing with others led to lower odds ratio of depression. Recently, the 

number of individuals eating alone has been increasing due to the im-
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pacts of coronavirus disease 2019 (COVID-19), which can harm the 

mental health of these individuals. Mental health care should consider 

social relationships thoroughly by considering mealtime companion-

ship.23) Providing group meals can effectively maintain mental health 

among adults. For instance, shared meal services at community cen-

ters that allow people to eat with local residents without relying on 

home-delivered food may be beneficial, particularly among older 

adults. In clinical practice, assessing the eating environment can be 

valuable for early identification of a depressed person at high risk for 

suicidal ideation. Older adults and women are generally considered 

vulnerable to mental health problems; however, younger adults or 

men who eat alone must also undergo mental health examinations. As 

mentioned earlier, this cross-sectional study cannot clarify the causali-

ty between eating alone and depression. However, as society becomes 

increasingly individualized, eating alone is widely accepted, and, re-

cently, social separation has been encouraged, particularly due to the 

impacts of COVID-19, leading to potential harm to individuals’ mental 

health. Further investigation, such as a prospective cohort study, is 

needed to confirm whether eating alone affects depression symptoms 

and interventions for increasing social eating frequency can alleviate 

depression in individuals who typically eat alone.24)
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