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—| ABSTRACT

bjectives : This study aimed to investigate the association between depression with atypical features and
metabolic syndromes in Korean adults using the 2016 Korean National Health and Nutrition Examination
Survey (KNHANES) data.
Methods : We used the 2016 KNHANES data to enroll 277 participants with a score of 10 or higher on Patient
Health Questionnaire-9. Depression with atypical features was diagnosed when at least two of the following cri-
teria were met : 1) sleeping more than 10 hours a day ; 2) weight gain of more than 3 kg in a year ; and 3) fatigue/

anergia. Depression was divided into two groups based on the presence/absence of atypical features. Physical and
mental health, and risk of metabolic syndrome were compared between the groups.

Results : Among the 277 participants, 91 had depression with atypical features. We identified significant dif-
ferences in age, sex, income, and education between the two groups. After adjusting for these variables, depres-
sion with atypical features had lower EuroQol-5D index scores (p<0.001) and higher prevalence of metabolic
syndromes (p=0.035) compared to the depression without atypical features. Depression with atypical features had
higher odds ratio (OR) in association with metabolic syndromes after adjusting for confounding variables (OR=
1.923 ; 95% confidence interval : 1.069—3.460).

Conclusions : Depression with atypical features increases the risk of metabolic syndromes and lowers the qual-
ity of life.

KEY WORDS : Atypical depression - Metabolic syndrome - Patient health questionnaire-9 - Quality of life.
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Table 1. Sociodemographic characteristics of study participants

Depression with

Depression without

atypical features (n=91) atypical features (n=186) pvalue

Age (years) 47.58+17.84 56.51+17.53 p<0.001

Income (10,000 won) 281.42£216.63 223.70£216.74 p=0.038

Sex p=0.046
Male 8(19.8) 58 (31.2)

Female 73 (80.2) 128 (68.8)

Marrital status p=0.146
Married 45 (49.5) 92 (49.5)
Separated/widow/divorced 24 (26.4) 65 (34.9)

Single 22 (24.2) 29 (15.6)

Education p=0.002
Elementary school 23 (25.3) 86 (46.2)

Middle school 10(11.0) 22(11.8)
High school 27 (29.7) 45(24.2)
College above 31 (34.1) 33(17.7)

Smoking p=0.695
Current smoker 22 (24.2) 54 (29.0)

Past smoker 17 (18.7) 33(17.7)
Never smoker 52 (57.1) 99 (53.2)

Alcohol p =0.825
1/month or more 33 (36.3) 70 (37.6)

Less than 1/month 58 (63.7) 116 (62.4)

Employment p=0.962
Yes 33 (36.3) 68 (36.6)

No 58 (63.7) 118 (63.4)

For continuous variables, mean +SD. For categorical variables, n (%)
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Table 2. Physical characteristics of study participants

Depression with Depression
X X . p value p value*
atypical feature (n=91) without atypical feature (n=186)

Systolic BP (mm Hg) 118.11+16.02 122.10+19.41 0.091 0.999
Diastolic BP (mm Hg) 76.27+9.94 73.67+£10.09 0.043 0.044
WC (cm) 86.54+10.96 82.16+10.42 <0.001 <0.001
Glucose (mg/dL) 100.49 +24.57 105.18+25.92 0.152 0.995
HDL cholesterol (mg/dL) 50.88+13.43 50.80+15.06 0.965 0.112
Triglycerides (mg/dL) 156.92+120.51 164.48+172.06 0.707 0.675
BMI (kg/m?) 25.59+3.86 23.53+3.81 <0.001 <0.001
Total cholesterol (mg/dL) 200.76+38.02 191.44+41.54 0.073 0.102
CRP (mg/L) 1.25+1.44 1.69+3.13 0.112 0.476
Metabolic syndrome 0.566 0.035

Yes 38 (41.8) 71(38.2)

No 53(58.2) 115 (61.8)
Hypertension 0.261 0.316

HTN 30(33.0) 79 (42.5)

Prehypertension 20 (22.0) 40 (21.5)

Normal 41 (45.1) 67 (36.0)
Diabetes mellitus 0.067 0.630

DM 15(16.5) 51 (27.4)

IFG 18 (19.8) 42 (22.6)

Normal 58 (63.7) 93 (50.0)
Obesity <0.001 <0.001

Obese 53(58.2) 57 (30.6)

Normal 37 (40.7) 118 (63.4)

Low weight 101.1) 11(5.9)
Practice rate of aerobic exercises 0.896 0.277

Yes 34(37.4) 71(38.2)

No 57 (62.6) 115(61.8)

For continuous value, mean=+SD. For categorical value, n (%). = : p value in ANCOVA adjusted by age, sex, income, education.
BP : blood pressure, WC : waist circumference, HDL : high-density lipoprotein, CRP : C-reactive protein, HTN : hypertension, DM :

diabetes mellitus, IFG : impaired fasting glucose
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Table 3. Mental characteristics of study participants
Depression with Depression without
K X p value p value*
atypical feature (n=91) atypical feature (n=186)
PHQ-9 score 14.10+3.68 14.03+3.45 0.883 0.644
EQ-5D index 0.758+0.261 0.800+0.195 0.174 <0.001
EQ-5D 1 (exercise) 0.020 0.001
No 52 (57.1) 102 (54.8)
Somewhat 30 (33.0) 79 (42.5)
Yes 9(9.9) 5(2.7)
EQ-5D 2 (selfcare) 0.904t 0.146
No 77 (84.6) 156 (83.9)
Somewhat 12 (13.2) 27 (14.5)
Yes 2(2.2) 3(1.6)
EQ-5D 3 (daily activity) 0.498 0.003
No 56 (61.5) 127 (68.3)
Somewhat 31(34.1) 54 (29.0)
Yes 4 (4.4) 5(2.7)
EQ-5D 4 (pain/discomfort) 0.759 0.085
No 36 (39.6) 77 (41.4)
Somewhat 38 (41.8) 81 (43.5)
Yes 17 (18.7) 28 (15.1)
EQ-5D 5 (anxiety/depression) 0.369 0.069
No 35(38.5) 87 (46.8)
Somewhat 47 (51.6) 86 (46.2)
Yes 9(9.9) 13 (7.0)
Suicidal idea 0.150 0.453
Yes 45 (49.5) 109 (58.6)
No 46 (50.5) 77 (41.4)
Suicidal plan 0.707 0.856
Yes 8(8.8) 19 (10.2)
No 83(91.2) 167 (89.8)
Suicidal attempt 0.442t 0.379
Yes 3(3.3) 10 (5.4)
No 88 (96.7) 176 (94.6)
Subjective health 0.134 0.122
Good 3(3.3) 15(8.1)
Medium 30 (33.0) 45 (24.2)
Bad 58 (63.7) 126 (67.7)
Subjective stress 0.130 0.813
High 71 (78.0) 129 (69.4)
Low 20 (22.0) 57 (30.6)

For continuous value, mean+SD. For categorical value, n (%). * :

t: Fisher's exact test
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Table 4. Association of atypical features and metabolic syn-
drome

Metabolic syndrome
Adjusted model

Unadjusted model

OR (95% CI) OR (95% CI)
Age 1.047 (1.030—1.063)* 1.052 (1.034—1.070)*
Atypical features  1.161 (0.697-1.936)  1.923 (1.069—3.460)*

Adjusted model was adjusted by age, sex, income, education.
% 1 p<0.05. OR : Odds ratio, Cl : confidence interval
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