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The Relationship between Underweight, Normal, Obese and Depressive Symptom in Korean Adults

Jinwoo Park*, Ji-Ae Youn, MinSeong Kang, HyunSoo Kam, Myoung-Sook Noh
Department of Family Medicine, Busan Adventist Hospital, Busan, Korea

Background: Obesity, underweight, and depression all have high interest and give rise to public health problems in modern societies. As many studies
have shown, obesity is not only associated with depression but also with other physical and mental illnesses. Although there has been a recent rise
in underweight people caused by the negative perception of obesity, there is a lack of studies about the connection between being underweight
and depressed in Korea. Therefore, we evaluated the relationships between being underweight, of normal weight, obese, and depressed in a
representative sample of the Korean population.

Methods: Data were derived from the 6th Korea National Health and Nutrition Examination Survey. Subjects included 5,592 adults, older than 19 years
of age. We divided the subjects into three groups (underweight, normal weight, and obese) and their associations with depressive symptoms were
examined. Social demographic, physical, and mental health-related factors were analyzed for these groups. We used logistic regression to analyze
the relationships between the three groups and depressive symptoms.

Results: After adjusting for sex, household income, and education level, compared with the normal weight group, the odds ratio (OR) of the
underweight group was 1.30 (95% confidence interval [Cl]=0.83-2.01, P=0.224) and that of the obese group was 1.12 (95% Cl=0.93-1.35, P=0.094).
After adjusting for all confounding factors, compared with the normal weight group, the OR of the underweight group was 0.85 (95% Cl=0.49-1.49,
P=0.282) and that of the obese group was 0.99 (95% Cl=0.77-1.27, P=0.125).

Conclusion: This study found that the underweight and obese groups did not have higher risks of depressive symptoms than the normal weight group.
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Table 1. General character of underweight, normal, obese groups

Jinwoo Park, et al. Relationship between Underweight, Normal, Obese and Depressive Symptom
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Underweight

Variable Group (n=221) (n=3,423) (n=1,948) P-value

Gender Male 299(1.2) 41.8(0.4) 49.0(1.2) <0.001
Female 70.1(1.1) 58.2 (0.6) 51.0(1.0)

Age <47 76.6 (1.1) 54.0 (0.6) 46.7 (1.1) <0.001
>47 23.4(1.0) 46.0 (0.3) 53.3(1.0)

Household income Low 18.3(1.8) 18.4(0.8) 22.7(1.8) <0.001
Lower-middle 22.5(1.6) 23.5(0.7) 26.3(1.5)
Upper-middle 24.8 (1.6) 27.9(0.6) 26.3(1.6)
High 34.4(1.4) 30.2(0.7) 247 (1.4)

Education <Primary school 15.0(1.9) 21.0(0.6) 29.7 (1.3) <0.001
Middle school 75Q.4) 104 (0.7) 12.12.3)
High school 33.0(1.3) 35.2(0.7) 30.7 (1.4)
>College 445 (1.3) 33.4(0.7) 275(1.2)

Marriage Yes 62.4(0.8) 83.0(0.3) 88.2(0.9) <0.001
No 37.6(1.8) 17.0(1.2) 11.8(1.7) <0.001

Perceived health status Good or not bad 73.0(0.4) 82.3(1.0) 75.0 (1.0) <0.001
Bad 27.0(0.7) 17.7 (1.4) 250(1.4)

Hypertension Yes 7.9(0.3) 19.8(1.8) 35.8(1.7) <0.001
No 92.1(0.4) 80.2 (0.9) 64.2 (0.9)

Hyperlipidemia Yes 44(0.6) 11.72.2) 1792.2) <0.001
No 95.6 (0.4) 88.3(0.9) 82.1(0.9)

Angina Yes 1.5(2.3) 1.4 (5.8) 3.0(5.9) <0.001
No 98.5(0.4) 98.6 (0.8) 97.0(0.8)

Osteoporosis Yes 5.5(1.0) 8.3(3.0 8.1(2.9) 0.360
No 945 (0.4) 91.7 (0.8 91.9(0.8)

Diabetes Yes 3.0(0.4) 83(2.6) 11.5(2.6) <0.001
No 97.0(0.4) 91.7 (0.9 90.8(0.9)

Values are presented as % (standard error).
By chi-square test.
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Table 2. Mental health-related factors of underweight, normal, obese groups

Variable ot Underweight Normal Obese P-value
(n=221) (n=3,423) (n=1,948)

Stress perception Many 34.9(0.9) 26.1(1.6) 283(1.5) 0.009
Little or none 65.1(0.5) 739(1.0) 71.7(1.1)

Depressive symptom Yes 17.2(1.0) 12.9(2.0) 15.8(1.9) 0.006
No 82.8(0.4) 87.1(0.8) 84.2 (0.9

Suicidal ideation Yes 8.1(1.4) 493.5) 6.6 (3.7) 0.009
No 91.9(0.4) 95.1 (0.8) 93.4(0.8)

Values are presented as % (standard error).
By chi-square test.
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Table 3. The effects of total subjects on depressive symptom

Depressive
Variable symptom, OR P-value
(95% Cl)
Gender Male Reference
Female 1.77 (1.45-2.15) <0.001
Age 1.00 (0.71-1.40) 0.944
Household income Low 1.97 (1.33-2.93) 0.001
Lower-middle 1.34(0.96-1.87) 0.082
Upper-middle 1.18(0.84-1.67) 0.324
High Reference
Education <Primary school 2.21(1.48-330) <0.001
Middle school 237(1.56-3.62) <0.001
High school 147 (1.13-1.91) 0.005
>College Reference
Marriage Yes Reference
No 1.53(1.13-2.07) 0.015
Perceived health status Good or not bad Reference
Bad 290(2.28-3.68)  <0.001
Hypertension Yes 0.88 (0.73-1.07) 0.126
No Reference
Hyperlipidemia Yes 1.24 (0.93-1.65) 0.449
No Reference
Angina Yes 1.01(0.54-1.91) 0.588
No Reference
Diabetes Yes 1.17(0.84-1.61)  <0.001
No Reference
Stress perception Many 422 (3.21-556)  <0.001
Little or none Reference
Suicidal ideation Yes 998 (6.31-15.77)  0.224
No Reference
BMI Underweight 1.30(0.83-2.01) 0.094
Normal Reference
Obese 1.12 (0.93-1.35)

OR, odds ratio; Cl, confidence interval; BMI, body mass index.
By logistic regression.
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Table 4. OR for depressive symptom in the subjectives with BMI groups

Jinwoo Park, et al. Relationship between Underweight, Normal, Obese and Depressive Symptom

Model 1 Model 2 Model 3
OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Underweight 1.30(0.83-2.01) 0.224 0.97 (0.57-1.65) 0.271 0.85 (0.49-1.49) 0.282
Normal 1 1
Obese 1.12 (0.93-1.35) 0.094 1.12(0.91-1.38) 0.106 0.99 (0.77-1.27) 0.125

Model 2 reflects model 1 additonally adjusted for sex, Household income, Education. Model 2 reflects model 1 additonally adjusted for Perceived health status, Stress

perception, Suicidal ideation.
OR, odds ratio; BMI, body mass index; Cl, confidence interval.
By logistic regression.
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