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Background: Recently, single-person households have increased in Korea and this trend may have potential public
health implications and affect various health behaviors. This study investigated the associations between living
alone and health behaviors such as smoking and alcohol consumption among Korean adults.
Methods: We used data from the 6th Korea National Health and Nutrition Examination Survey between 2013 and
2015 and a total of 17,088 adults were included. We performed a multivariable logistic regression analysis and calculated odds ratios (ORs) with 95% confidence intervals (CIs).
Results: Single-person households accounted for about 10% of the total participants. The proportions of currently
smoking and heavy alcohol consumption were higher among individuals living alone than those living together
among younger women and middle-aged and elderly men and women. In the multivariable logistic regression
analysis, living alone was associated with increased odds of currently smoking compared to living together among
middle-aged men and women (OR, 7.37; 95% CI, 2.33–23.32 in men and OR, 2.36; 95% CI, 1.04–5.36 in women) after adjusting for confounding variables.
Conclusion: From this nationwide, population-based study, we found that living alone is associated with increased
odds of currently smoking, especially in middle-aged people. Public health concerns may be warranted for middleaged single-person households to reduce health risks related to smoking.
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veys. Among 22,948 individuals in 9,491 households who participated

INTRODUCTION

in the 6th KNHANES 2013–2015, we excluded 5,860 individuals aged

Recently, single-person households have increased in all age groups
1,2)

<19 years. Finally, data from 17,088 adults (7,322 men and 9,766 wom-

Single-

en) were analyzed. The KNHANES is approved by the institutional re-

person households have not only weaker economic status but also

view board of the KCDC. All participants in KNHANES signed an in-

weaker psychophysical conditions. The time before which young peo-

formed consent form.

all over the country similar to other industrialized countries.

ple get married seems to be delayed because individualistic cultures
weigh the pros and cons of marriage. This trend is more prevalent

2. Definition of Living Arrangement

among individuals who have a higher educational degree.3,4) In mid-

We classified participants into two groups, living alone and living to-

dle-aged groups, single-person households were reported at about

gether, based on responses to the items regarding the type of house-

32.5% in 2016,2) and this seems to be mostly due to divorce.5) Tempo-

hold.

rary workers and simple laborers largely comprise of middle-aged single-person households and this group tends to have an unstable in-

3. Assessment of Smoking Status and Alcohol Consumption

come status.5) Along with the society of nuclear families, there are a

Data regarding health behaviors including smoking status and alcohol

large number of elderly people living alone who do not want to de-

consumption were obtained by self-administered questionnaires at a

5)

pend on their children.

mobile medical testing center. Participants who had smoked at least

The World Health Organization has defined health as being not only

100 cigarettes in their lifetime and smoke every day or occasionally,

the absence of disease and infirmity but also the presence of physical,

were defined as current smokers. Participants who had smoked at

mental, and social well-being.6) From this perspective, being in single-

least 100 cigarettes in their lifetime and currently do not smoke at all,

person households may potentially affect various health behaviors.

were defined as ex-smokers. Never-smokers were defined as individu-

Moreover, deteriorated health behaviors are risk factors of many

als who had never smoked or smoked less than 100 cigarettes in their

chronic diseases such as obesity, hypertension, diabetes mellitus

lifetime at the time of the survey. Alcohol consumption was catego-

(DM), metabolic syndromes, cardiovascular disease, and cancers.

rized into three groups based on the amount and frequency of alcohol

A study of young Korean people reported that the odds ratio (OR)

intake. Alcohol intake of more than an average of seven drinks for men

for currently smoking (6.19; 95% confidence interval [CI], 2.17–17.7)

and five drinks for women at least twice a week, regardless of the kind

and alcohol consumption (2.67; 95% CI, 1.09–6.52) among women liv-

of alcohol, was defined as heavy alcohol consumption.

ing alone is higher compared to those living together. However, there
was no difference in these health behaviors between men living alone

4. Covariates

and those living together.7) In a study of elderly people, odds of smok-

Past medical history including hypertension and DM was based on

ing was 1.8 times (95% CI, 1.21–2.67) higher in men living alone than

the diagnosis from a physician. Psychological stress was assessed us-

those living together, and 1.4 times (95% CI, 1.03–1.92) higher in wom-

ing the question “Do you experience psychological stress in your daily

8)

en living alone than those living together. These results suggest that

life?” Thereafter, individuals who responded “yes” were defined as

living alone may affect health behaviors differently according to age

stress group. The question “Have you suffered from feelings of sadness

and sex groups.

or hopelessness for more than 2 weeks during the past year?” was in-

Thus, we aimed to examine the association between single-person

cluded to inquire about depressive mood, and if individuals answered

households and risky health behaviors such as currently smoking and

“yes,” they were regarded as having a depressive mood. Participants’

heavy alcohol consumption among adults using nationally represen-

height and weight were measured, and the body mass index (BMI)

tative data of the South Korean population. We additionally performed

was calculated as weight (kg) divided by the square of the height (m2).

subgroup analyses according to the combination of age and sex
groups.

5. Statistical Analysis
Data were expressed as mean±standard error (SE) for continuous vari-

METHODS

ables or as percentages (SE) for categorical variables. We performed

1. Study Population

acteristics including smoking status and alcohol consumption accord-

This population-based cross-sectional study was based on the data

ing to living arrangement. We performed a multivariable logistic re-

from the 6th Korea National Health and Nutrition Examination Survey

gression analysis and calculated the ORs with 95% CIs to evaluate the

(KNHANES) between 2013 and 2015. The KNHANES is designed to

association of single-person households with currently smoking and

obtain national estimates of the health and nutritional status of South

heavy alcohol consumption after adjusting for age, sex, BMI, smoking

Koreans and has been conducted by the Korea Centers for Disease

status, alcohol consumption, income, educational level, occupation,

Control and Prevention (KCDC) since 1998. The survey consists of

psychological stress, depressive mood, hypertension, and DM. All sta-

three parts: health interview, health examination, and nutrition sur-

tistical analyses were performed using the IBM SPSS Statistics ver. 21.0

independent t-test or a chi-square test to compare participants’ char-

https://doi.org/10.4082/kjfm.18.0148

308  
www.kjfm.or.kr

Sang-Woo Lee, et al. • Living Alone and Smoking and Alcohol Consumption

(IBM Corp., Armonk, NY, USA). Two-sided P-value of <0.05 was con-

(P=0.001). The living alone group indicated a higher proportion of cur-

sidered an indicator of statistical significance.

rently smoking and a lower proportion of heavy alcohol consumption
than the living together group (P=0.001 and <0.001). Single-person

RESULTS

households had lower household incomes and educational levels and

General characteristics of the study participants according to the

together (P<0.001). The living alone group had a higher proportion of

groups, living alone and living together are depicted in Table 1. Ap-

hypertension (P<0.001) and DM (P<0.001) than the living together

proximately 10% of the total participants lived alone. Elderly people

group. Proportions of obesity status and psychological stress were not

demonstrated the highest proportion (39.9%) of living alone (P<0.001)

significantly different between the groups.

were more likely to have depressive moods compared to those living

and women had a higher proportion of living alone than men

Table 2 presents proportions of smoking and alcohol consumption
status among individuals living alone and together by age and sex

Table 1. General characteristics of study participants according to living alone or
living together
Characteristic

Living alone

Living together P-value*

No. of participants
Mean age (y)
Age range (y)
19–39
40–64
≥65
Sex
Men
Women
Body mass index (kg/m2)
<18.5
18.5–24.9
≥25.0
Smoking status
Non-smoker
Ex-smoker
Current smoker
Alcohol consumption
Non
Mild to moderate
Heavy
Household income
Q1
Q2
Q3
Q4
Educational level
≤Elementary school
Elementary school to middle school
Middle school to high school
≥University
Occupation (yes)
Marital status
Married
Unmarried
Others (widowed/divorced)
Stress (yes)
Depressive mood (yes)
Hypertension (yes)
Diabetes mellitus (yes)

1,704
55.2±1.1

15,384
45.5±0.2

27.2 (2.5)
32.9 (1.7)
39.9 (2.0)

38.5 (0.6)
47.9 (0.5)
13.6 (0.4)

43.9 (1.8)
56.1 (1.8)

50.0 (0.4)
50.0 (0.4)

<0.001
<0.001

ing together after adjusting for confounding variables. Both in middle-

higher among individuals living alone compared to those living toTable 4 depicts ORs (95% CIs) of currently smoking and heavy alcoeases among single-person households compared to living together

23.9 (0.7)
25.1 (0.6)
25.3 (0.6)
25.7 (0.8)

groups. According to income levels, only single households with the
second lowest income level had increased odds of currently smoking.
As for educational level, all levels except “≥university” had higher odds
of currently smoking in single-person households compared to those

<0.001

living together. Single-person households had greater ORs of currently
smoking irrespective of occupation and hypertension status. Married
single-person households had an OR of 3.57 for currently smoking
(95% CI, 1.48–8.63). Single-person households without DM, demon-

<0.001
<0.001

strated an increased OR of 2.58 for currently smoking (95% CI, 1.74–
3.81).

DISCUSSION
0.294
<0.001
<0.001
<0.001

Values are presented as mean±SE or % (SE).
SE, standard error.
*Obtained using an independent t-test for continuous variables and a chi-square test
for categorical variables.
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gether, respectively.
hol consumption according to socioeconomic status and chronic dis-

<0.001

72.0 (0.6)
21.0 (0.5)
6.9 (0.3)
26.2 (0.5)
11.3 (0.4)
16.7 (0.4)
6.6 (0.2)

aged men and women, odds of currently smoking was (OR, 7.37; 95%
CI, 2.33–23.32 in men and OR, 2.36; 95% CI, 1.04–5.36 in women)

17.7 (0.5)
58.8 (0.7)
23.5 (0.6)

13.0 (1.1)
34.9 (2.5)
52.2 (2.3)
27.7 (1.3)
20.0 (1.4)
30.9 (1.6)
12.4 (1.0)

Table 3 indicates ORs (95% CIs) of currently smoking and heavy alcohol consumption for individuals living alone compared to those liv-

59.8 (0.5)
17.9 (0.4)
22.2 (0.5)

15.0 (0.5)
9.0 (0.3)
39.2 (0.6)
36.7 (0.7)
63.2 (0.5)

for men and women. However, there was no difference for alcohol
derly men and women.

4.8 (0.2)
62.8 (0.5)
32.5 (0.5)

39.4 (2.1)
9.7 (0.9)
26.2 (1.7)
24.7 (2.0)
52.9 (1.9)

er (P=0.011 and <0.001, respectively). As for middle-aged and elderly

consumption status between the groups among middle-aged and el-

<0.001

40.1 (1.7)
27.5 (1.4)
19.8 (1.2)
12.6 (1.3)

among women aged 19–39 years living alone than those living togeth-

proportions of currently smoking than the living together group both

0.001

29.1 (1.6)
50.1 (1.9)
20.7 (1.8)

alone and living together groups. However, the proportions of current-

individuals, the living alone group demonstrated significantly higher

0.15

57.0 (1.7)
15.4 (1.2)
27.6 (1.6)

alcohol consumption statuses were not different between the living
ly smoking and heavy alcohol consumption were significantly higher

0.001

4.2 (0.6)
60.5 (1.5)
35.3 (1.4)

groups. Among men aged 19–39 years, the proportions of smoking and

This study examined the prevalence and odds of smoking and alcohol
consumption among three different age groups of men and women
according to their living arrangement. We additionally estimated ORs
for these risky behaviors according to different characteristics among
single-person households compared to those living together. Finally,
only middle-aged (40–64 years) group in single-person households
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Table 2. Smoking and alcohol consumption status between individuals living alone and living together by age and sex groups
Variable

19–39 y

40–64 y

Living alone

Living together

34.4 (4.6)
10.9 (2.9)
54.8 (5.0)

41.0 (1.4)
15.7 (0.9)
43.3 (1.3)

5.3 (2.7)
38.4 (7.2)
56.3 (7.5)

6.9 (1.2)
44.8 (2.0)
48.3 (2.1)

80.1 (4.4)
3.7 (2.2)
16.2 (4.0)

86.5 (0.9)
6.3 (0.6)
7.2 (0.7)

2.3 (2.3)
57.3 (8.4)
40.4 (8.2)

9.7 (1.0)
74.6 (1.3)
15.6 (1.1)

Men
Smoking status
Non
Ex
Current
Alcohol consumption
Non
Mild to moderate
Heavy
Women
Smoking status
Non
Ex
Current
Alcohol consumption
Non
Mild to moderate
Heavy

P-value*

≥65 y

Living alone

Living together

10.2 (2.1)
33.5 (3.7)
56.3 (3.8)

19.7 (0.9)
38.1 (1.0)
42.1 (1.1)

7.4 (2.9)
45.4 (5.9)
47.3 (5.7)

8.4 (0.9)
42.7 (1.6)
48.8 (1.6)

81.9 (2.5)
7.7 (1.9)
10.4 (1.9)

92.9 (0.5)
3.0 (0.3)
4.1 (0.4)

19.1 (3.1)
70.4 (3.7)
10.5 (2.3)

23.9 (1.0)
69.1 (1.1)
7.0 (0.6)

0.058

P-value*

Living alone

Living together

19.2 (3.7)
52.2 (4.2)
28.6 (3.4)

19.8 (1.1)
60.6 (1.5)
19.6 (1.3)

21.9 (4.6)
62.3 (5.1)
15.8 (3.8)

18.7 (1.7)
67.6 (2.2)
13.6 (1.4)

89.0 (1.4)
6.2 (1.1)
4.8 (0.9)

94.6 (0.7)
2.4 (0.5)
3.0 (0.6)

54.1 (2.2)
45.1 (2.1)
0.8 (0.4)

48.9 (1.6)
50.3 (1.6)
0.8 (0.4)

<0.001

0.527

0.044

0.883

0.011

0.635

<0.001

<0.001

P-value*

<0.001

0.137

0.187

Values are presented as % (standard error).
*P-values were obtained using a chi-square test.

Table 3. Odds ratios (95% confidence intervals) of currently smoking and heavy alcohol consumption among individuals living alone
Variable
Total
Currently smoking
Heavy alcohol consumption
Men
Currently smoking
Heavy alcohol consumption
Women
Currently smoking
Heavy alcohol consumption

19–39 y

40–64 y

≥65 y

Living together

Living alone

Living together

Living alone

Living together

Living alone

1
1

2.38 (1.12–5.05)
1.62 (0.39–6.68)

1
1

3.95 (2.33–6.69)
1.64 (0.72–3.73)

1
1

1.62 (0.90–2.91)
0.67 (0.29–1.52)

1
1

2.29 (0.80–6.54)
1.01 (0.19–5.29)

1
1

7.37 (2.33–23.32)
1.60 (0.21–12.31)

1
1

1.41 (0.49–4.05)
0.56 (0.21–1.46)

1
1

3.19 (0.99–10.34)
3.49 (0.30–41.04)

1
1

2.36 (1.04–5.36)
1.63 (0.63–4.22)

1
1

1.44 (0.72–2.91)
0.60 (0.05–7.88)

Odds ratios (95% confidence intervals) were calculated by using multivariable logistic regression analysis, while adjusting for age, sex, body mass index, smoking status,
alcohol consumption, income, educational level, occupation, psychological stress, depressive mood, hypertension, and diabetes mellitus.

was associated with higher odds for currently smoking. However,

son households have been highlighted as a vulnerable health

heavy alcohol consumption was not significantly associated with liv-

group.10,14,15) Our findings imply a prevalent poor health status related

ing alone in all age and sex groups. Our findings suggest that supports

to smoking in single-person households.

especially for middle-aged single-person households may be important in controlling risky health behaviors such as smoking.

Meanwhile, a study of elderly individuals found that the odds of
smoking was 1.80 times (95% CI, 1.21–2.67) higher for men living alone

Several previous studies have reported associations between living

and 1.41 times (95% CI, 1.03–1.92) higher for women living alone;

arrangements and health behaviors while producing conflicting find-

however, alcohol consumption was not associated with living alone or

7-14)

Previous research assessed smoking and alcohol consump-

together.11) A Chinese study has also reported the importance of living

tion status between living with a partner and living without a partner.

arrangements with respect to smoking and alcohol consumption in

A Korean study found a higher odds of smoking (OR, 2.27; 95% CI,

the elderly. Conversely, we found that more single-person households

1.09–4.73) and alcohol consumption (OR, 5.33; 95% CI, 1.65–17.24)

of ≥65 years are current smoker but the odds of currently smoking was

ings.

9)

among middle-aged adults living without a partner. Health behaviors

not significant in these age group. These findings might have been as-

and illness were significantly worse in middle-aged Koreans living

sociated with familial influence. A previous study showed that living

without their spouses.10) Our study’s results are in line with these previ-

with family has an influence on health behaviors through direct and

ous studies, especially in for the middle-aged population. Single-per-

indirect social control. Direct social control implies changing healthy

https://doi.org/10.4082/kjfm.18.0148
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Table 4. Odds ratio (95% confidence interval) of currently smoking and heavy alcohol consumption according to socioeconomic status and chronic diseases among singleperson households
Currently smoking

Variable

Living together

Household income
Q1
Q2
Q3
Q4
Education level
≤Elementary school
Elementary school to middle school
Middle school to high school
≥University
Occupation (yes)
No
Yes
Marital status
Married
Unmarried
Others (widowed/divorced)
Hypertension
No
Yes
Diabetes mellitus
No
Yes

Heavy alcohol consumption
Living alone

Living together

Living alone

1
1
1
1

1.51 (0.90–2.53)
3.91 (2.14–7.14)
2.08 (0.69–6.23)
2.94 (0.99–8.72)

1
1
1
1

1.20 (0.64–2.25)
0.56 (0.21–1.48)
0.74 (0.24–2.32)
1.89 (0.62–5.79)

1
1
1
1

2.34 (1.33–4.11)
4.21 (1.52–11.63)
3.20 (1.64–6.23)
2.24 (0.90–5.59)

1
1
1
1

0.93 (0.47–1.86)
0.82 (0.30–2.25)
0.54 (0.23–1.29)
3.12 (0.79–12.39)

1
1

1.68 (1.07–2.63)
3.12 (1.79–5.45)

1
1

1.23 (0.70–2.17)
1.01 (0.51–2.01)

1
1
1

3.57 (1.48–8.63)
1.52 (0.69–3.37)
0.86 (0.50–1.46)

1
1
1

0.92 (0.35–2.45)
1.90 (0.52–7.03)
1.33 (0.58–3.04)

1
1

2.25 (1.47–3.44)
3.56 (1.66–7.64)

1
1

1.10 (0.64–1.90)
0.57 (0.23–1.44)

1
1

2.58 (1.74–3.81)
3.02 (0.98–9.33)

1
1

0.90 (0.55–1.48)
1.50 (0.60–3.74)

Odds ratios (95% confidence intervals) were calculated by using multivariable logistic regression analysis while adjusting for age, sex, body mass index, smoking status,
alcohol consumption, income, educational level, occupation, psychological stress, depressive mood, hypertension, and diabetes mellitus.

habits as a result of persuasion and requests from people around, and

causal relationship between living alone and smoking and alcohol

indirect social control implies trying to develop healthier habits be-

consumption status owing to the cross-sectional design. Second,

cause of a responsibility toward the family.8,16) On the other hand, el-

smoking and alcohol consumption based on the self-reported ques-

derly people have fewer parental responsibilities and duties than

tionnaire may be under-reported leading to a recall bias. Third, we

younger parents. This may explain the different findings in the associa-

could not assess the duration of living alone due to lack of data from

tion between living arrangements and currently smoking according to

KNHANES. Fourth, we could not consider all confounding factors

age groups.

completely as mentioned above. Despite the limitations, the major

The present study did not indicate any significant associations be17)

strengths of our study are as follows. We used a nationally representa-

tween heavy alcohol consumption and living alone. Chung et al. in-

tive database and produced nationwide representative estimates re-

vestigated why men have a greater high-risk alcohol drinking (HRD)-

garding living alone and smoking and alcohol consumption. Further-

tendency than women in South Korea. They found that that the gap of

more, we performed a comprehensive adjustment for potential con-

HRD between men and women accounted for 96% of the gender dif-

founding variables and various subgroup analyses according to com-

ference, whereas gender differences in socio-economic characteristics

binations of age and sex and found that middle-aged men and women

explained just 4% of the difference.17) Another study about alcohol

living alone tend to have unhealthy behaviors such as currently smok-

consumption suggested different risk factors between China and Nor-

ing.

way. Factors such as younger age, higher level of education, living in

In conclusion, from this population-based study, we found that liv-

urban areas, living with a spouse or partner, and better health status

ing alone is associated with increased odds of currently smoking, es-

were related to higher likelihood of alcohol consumption among Nor-

pecially in middle-aged people even after adjusting for potentially

wegian older women and men, while better health status and poorer

confounding factors. Our study findings suggest that living alone is an

life satisfaction were related to higher likelihood of alcohol consump-

independent associated factor for currently smoking in middle-aged

18)

tion among the Chinese.

Therefore, cultural background and na-

tional economic differences in the research environment may affect
findings from studies in different regions.
This study has several limitations. First, we could not determine a

https://doi.org/10.4082/kjfm.18.0148

people. Public health concerns seem to be needed for middle-aged
single-person households to prevent health risks related to smoking.
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