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The Association between the Body Mass Index and the Incidence of Depression in Korean Adults:

Result from the Korean Longitudinal Study

No Cheol Park, Na Yeon Kim, Jeong Hwa Heo, Seung Wan Hong, Young Sung Suh, Dae Hyun Kim*
Department of Family Medicine, School of Medicine, Keimyung University, Daegu, Korea

Background: Several conflicting studies exist on the relationship between body mass index (BMI) and depression. We investigated the effect of BMI on
the development of depression in adults aged 45 years and older using the Korean Longitudinal Study of Aging Study (KLoSA).

Methods: The data from the wave 1 (2006), wave 2 (2008), wave 3 (2010), wave 4 (2012), and wave 5 (2014) database of the Korean Longitudinal Study
on Aging (KLoSA) were analyzed. Depression was assessed using the Center for Epidemiologic Studies Depression Scale-10. To investigate the
relationship between BMI and depression, ANOVA and chi-square test was used. Kaplan-Meier survival curves were generated, and Cox proportional
hazard regression modeling was used to estimate the risk of depression according to obesity status, by controlling for age, sex, and health-related,

lifestyle, and socioeconomic variables.

Results: This study included 6,811 individuals who were not found to have depression in the first survey. The incidence of depression was the highest in
the underweight group (underweight, 74.3%; normal, 63.1%; overweight, 59.5%; obese, 63.0%; severe obese, 59.9%, P<0.001). The risk of
depression was significantly lower in the overweight and severe obese groups than in the underweight group after adjusting for age, sex, and

demographic, social, and physical factors (overweight: hazard ratio [HR]=0.

95% C1=0.648-0.966).

872, 95% confidence interval [CI]=0.775-0.981; severe obese: HR=0.791,

Conclusion: The incidence of depression was the highest in the underweight group. The risk of depression was higher in the underweight group than

in the overweight and severe obese groups.
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Table 1. General characteristics of study subjects (n=6,811)
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ek a9l A7 881 AA A 8318 BB
LA ELA-S IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY,
USA)S AHE-8F9). 0 SA14] F-2] =352 0.05 1TES 2 39T
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Table 1:> 1+ /Ao 7124 5735 UEtIT) 5 6,81170]
Aol P AAF 15 JAF 15 2,899, TS 11
52,097V, W9 715 14547, 31 EH|gE FEeck
5996, ¥4 5 L

I 8o g B
Bt ol A 1imo] 67754, 44 Tim

Variable Underweight Normal Overweight Obese Sever Obsese P-value
(n=233) (n=2,899) (n=2,097) (n=1,454) (n=128)
Age (y) 67.75+12.68 59.96+11.13 58.77+9.64 59.00+9.33 59.29+9.08 <0.001*
Sex <0.001"
Male 95 (40.8) 1,300 (44.8) 1,115 (53.2) 722 (49.7) 43 (33.6)
Female 138 (59.2) 1,599 (55.2) 982 (46.8) 732 (50.3) 85 (66.4)
Education <0.001"
<Elementary 144 (61.8) 1,124 (38.8) 694 (33.1) 528 (36.4) 60 (46.9)
Middle 31(13.3) 457 (15.8) 397 (18.9) 265 (18.3) 24 (18.8)
>High 58 (24.9) 1,315 (45.4) 1005 (47.9) 659 (45.4) 44 (34.4)
Living with spouse <0.001"
YES 160 (68.7) 2,444 (84.3) 1,813 (86.5) 1,248 (85.8) 100 (78.1)
No 73 (31.3) 455 (15.7) 284 (13.5) 206 (14.2) 28 (21.9)
Employment <0.001"
Yes 66 (28.3) 1,277 (44.0) 1,021 (48.7) 686 (47.2) 54 (42.2)
No 167 (71.7) 1,622 (56.0) 1,076 (51.3) 768 (52.8) 74 (57.8)
Smoking 0.262°
Current 44 (18.9) 612 (21.1) 435 (20.7) 278 (19.1) 19 (14.8)
Past/none 189 (81.1) 2,287 (78.9) 1,162 (79.3) 1,175 (80.9) 109 (85.2)
Drinking <0.001"
Current 70 (30.0) 1,159 (40.0) 949 (45.3) 627 (43.1) 42 (32.8)
Past/none 163 (70.0) 1,740 (60.0) 1,148 (54.7) 827 (56.9) 86 (67.2)
HTN <0.001"
Yes 47 (20.2) 505 (17.4) 499 (23.8) 496 (34.1) 67 (52.3)
No 186 (79.8) 2,394 (82.6) 1,598 (76.2) 958 (65.9) 61477
DM <0.001"
Yes 20 (8.6) 234(8.1) 208 (9.9) 170(11.7) 28(21.9)
No 213 (91.4) 2,665 (91.9) 1,889 (90.1) 1,284 (88.3) 100 (78.1)
MMSE <0.001"
Normal 138 (61.3) 2,266 (79.5) 1,763 (85.2) 1,200 (83.6) 101 (78.9)
Decresed 87 (38.7) 586 (20.5) 307 (14.8) 235 (16.4) 27 (21.1)
Exercise (>1/wk) <0.001
Yes 73 (31.3) 1,176 (40.6) 945 (45.1) 709 (48.8) 47 (36.7)
No 160 (68.7) 1,723 (59.4) 1,152 (54.9) 745 (51.2) 81 (63.3)
Health status <0.001"
Good/very good/excellent 153 (65.7) 2,373 (81.9) 1,789 (85.3) 1,173 (80.7) 88 (68.8)
Poor/fair 80 (34.3) 526 (18.1) 308 (14.7) 281 (19.3) 40 (31.3)

Values are presented as meanztstandard deviation or number (%).
*P-value by ANOVA.'P-value by chi-squared test.
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Figure 1. Kaplan-Meier survival curve (Log rank, P-value<0.001) of de-
pressive symptom by body mass index for adults in the Korean Longi-
tudinal Study on Aging.
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Table 2. HRs and 95% Cls for the incidence of depression during the 10-years follow-up period, according to BMI ststus (n=6,811)

Degree of obese Number Number cases Model 1 Model 2 Model 3
Underweight 233 1,44 1 1
Normal 2,899 1,610 0.725" (0.649-0.809) 0.878" (0.785-0.981) 0.926 (0.827-1.037)
Overweight 2,097 1,096 0.632* (0.565-0.708) 0.817* (0.728-0.917) 0.872* (0.775-0.981)
Obese 1,454 816 0.687* (0.612-0.771) 0.871* (0.774-0.980) 0.894 (0.792-1.009)
Severe Obese 128 65 0.718" (0.591-0.873) 0.871(0.716-1.059) 0.791* (0.648-0.966)

HR, hazard ratio; Cl, confidence interval; BMI, body mass index.

Model 1: unadjusted. Model 2: adjusted for age and gender. Model 3: adjusted for age, gender, education, marital stastus, employment, drinking, hypertension, diabe-

tes, mini-mental state examination, execise, health status.
*Shows P-value <0.05.
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