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Background: With the increase in the number of single-person households, the number of people eating alone
is increasing, and several previous studies have been published that this eating culture affects health, including
the latest data on the risk of metabolic syndrome caused by eating alone.

Methods: Of the 24,229 people who participated in the 2017-2019 National Health and Nutrition Survey, a
cross-sectional study was conducted on 10,717 adults under the age of 65 who responded to questions to de-
termine whether they ate together and metabolic syndrome for 1 year.

Resuilts: It was found that the risk of metabolic syndrome increased when eating alone, and further analysis by
gender showed that the risk of metabolic syndrome increased in women as they ate alone (odds ratio, 1.46;
95% confidence interval, 1.210-1.771). As a result of dividing the metabolic syndrome indicators, it was found
that men showed significant differences only in neutral fat levels, while women showed significant differences
in all indicators.

Conclusions: According to the results of this study, it is found that eating alone affects the risk of metabolic syn-
drome in adults under the age of 65, especially women, so it is considered necessary to prevent and manage
metabolic syndrome in the population of eating alone in the future.
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Table 1. General characteristics of study subjects (n=10,717)
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Eating together (n=9,763)

Eating alone (2-3 times per day) (n=964) P-value (x?)

Gender

Men 4,175 (91.1)

Women 5,578 (90.9)
Age,y

20-44 4,659 (92.8)

45-64 5,094 (89.4)
Economic status

Low 737 (76.5)

Middle-low 2,274 (89.7)

Middle-high 3,094 (93.1)

High 3,648 (93.6)
Education level

Elementary school 618 (82.3)

Middle school 744 (87.2)

High school 3,502 (90.3)

College 4,889 (93.4)
Smoking status

Current smoker 1,815 (89.1)

Non-smoker 7,938 (91.5)
Drinking status

Current drinking 9,174 (91.3)

None 579 (87.1)
Perceived health status

Bad 3,122 (92.6)

Intermediate 5,297 (91.8)

Good 1,334 (84.9)
Metabolic syndrome

No 7,021 (91.4)

Yes 2,732 (90.0)

<0.001
407 (8.9)
557 (9.1)
<0.001
359 (7.2)
605 (10.6)
<0.001
226 (23.5)
260 (10.3)
228 (6.9)
250 (6.4)
<0.001
133 (17.7)
109 (12.8)
378 (9.7)
344 (6.6)
<0.001
223 (10.9)
741 (8.5)
<0.001
878 (8.7)
86 (12.9)
<0.001
251 (7.4)
476 (8.2)
237 (15.1)
<0.001
659 (8.6)
305 (10.0)

Values are presented as number (%).
P-value calculated by chi-square test.
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Table 2. Associations between eating-alone and metabolic risk according to sex

Metabolic syndrome

No Yes P-value (x?)
Men 0.550
Eating together 2,739 (65.6) 1,436 (34.4)
Eating alone (2-3 times per day) 273 (67.1) 134 (32.9)
Total 3,012 (65.7) 1,570 (34.3)
Women 0.000
Eating together 4,282 (76.8) 1,296 (23.2)
Eating alone (2-3 times per day) 386 (69.3) 171 (30.7)
Total 4,668 (76.1) 1,467 (23.9)
Total 0.017
Eating together 7,021 (72.0) 2,732 (28.0)
Eating alone (2-3 times per day) 659 (68.4) 305 (31.6)
Total 7,680 (71.7) 3,037 (28.3)

Values are presented as number (%).
P-value calculated by chi-square test.
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Table 3. Indicator of metabolic syndrome according to the frequency of eating alone

Eating together Eating alone P-value (x?)
Men
Waist circumference 0.161
No 2,728 (90.7) 280 (9.3)
Yes 1,447 (91.9) 127 (8.1)
Serum triglyceride 0.026
No 1,601 (89.9) 179 (10.1)
Yes 2,574 (91.9) 228 (8.1)
Serum HDL-cholesterol 0.318
No 3,210 (91.3) 304 (8.7)
Yes 965 (90.4) 103 (9.6)
Blood pressure 0.360
No 2,751 (91.4) 259 (8.6)
Yes 1,424 (90.6) 148 (9.4)
Fasting blood glucose 0.307
No 2,497 (90.8) 254 (9.2)
Yes 1,678 (91.6) 153 (8.4)
Women
Waist circumference <0.001
No 3,559 (92.0) 310 (8.0)
Yes 2,019 (89.1) 247 (10.9)
Serum triglyceride 0.001
No 3,656 (91.8) 326 (8.2)
Yes 1,922 (89.3) 231 (10.7)
Serum HDL-cholesterol 0.001
No 3,866 (91.7) 349 (8.3)
Yes 1,712 (89.2) 208 (10.8)
Blood pressure 0.004
No 4518 (91.4) 423 (8.6)
Yes 1,060 (88.8) 134 (11.2)
Fasting blood glucose 0.016
No 4241 (91.4) 398 (8.6)
Yes 1,337 (89.4) 159 (10.6)
Total
Waist circumference 0.044
No 6,287 (91.4) 590 (8.6)
Yes 3,466 (90.3) 374 (9.7)
Serum triglyceride 0.368
No 5,257 (91.2) 505 (8.8)
Yes 4,496 (90.7) 459 (9.3)
Serum HDL-cholesterol 0.001
No 7,076 (91.6) 653 (8.4)
Yes 2,677 (89.6) 311 (10.4)
Blood pressure 0.010
No 7,269 (91.4) 682 (8.6)
Yes 2,484 (89.8) 282 (10.2)
Fasting blood glucose 0.353
No 6,738 (91.2) 652 (8.8)
Yes 3,015 (90.6) 312 (9.4)

Values are presented as number (%).
P-value calculated by chi-square test.
Abbreviation: HDL, high density lipoprotein.
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Table 4. Indicator of metabolic syndrome according to the frequency of eating alone

Risk of metabolic syndrome

Logistic regression model 1*

Logistic regression model 2°

Men

Eating together

Eating alone (2-3 times per day)
Women

Eating together

Eating alone (2-3 times per day)
Total

Eating together

Eating alone (2-3 times per day)

0.936 (0.754-1.165)

1.464 (1.210-1.771)

1.189 (1.031-1.372)

1
0.832 (0.661-1.048)

1
1.339 (1.102-1.627)

1
0.943 (0.809-1.100)

Values are presented as adjusted odds ratio (95% confidence interval).

*Unadjusted model.

*Model adjusted age, education level, economic status, marriage status, smoking status, drinking status, perceived health status.
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