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ABSTRACT

Relationship between Metabolic Syndrome and Mental
Health in Korean adults; Using the 7th Korea National

Health and Nutrition Examination Survey

Choi, Mi-]Jin
Advisor : Prof. Park, Jong M.D., Ph.D
Department of Public Health

Graduate School of Chosun University

Objective: The purpose of this study was to identify metabolic syndrome
and mental health-related factors in 18507 adults 19 years of age or older,
and to understand the effects of metabolic syndrome on mental health

attempted to provide.

Methods: The subjects of the study were 18507 people in the 7th period
of the National Health and Nutrition Examination Survey (2016-2018), and
the frequency and percentage were calculated. Rao—scott chi-square test

and logistic regression analysis were performed

Results: As a result, gender, age, education, marital status, income level,

employment status, basic livelihood, drinking, smoking, subjective health
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status, sleep time, walking, and body mass index (BMI) were measured
for stress, and gender was measured for depression. did , age, education
level, employment status. Age, educational background, income level,
employment status, housing type, basic living standards, drinking,
smoking, subjective health status, walking, stroke, and myocardial
infarction showed significant differences in stress related to metabolic
syndrome according to mental health. As a result of examining the
relationship between metabolic syndrome and mental health through
regression analysis, stress was significant as 1.375 (95% CI 1.185-1.595)
with 4 factors and 1.358 (95% CI 1.148-1.607) with 5 factors, and
depression. In the case of 4 factors, 1.300 (95% CI 1.000-1.689) and 5
factors were 1.401 (95% CI 1.078-1.821). In the factors of suicidal ideation,
it was significant as 1.559 (95% CI 1.015-2.394) in 4 factors.

Conclusion: As a result of this study, there was a relationship between
metabolic syndrome and mental health. Therefore, for effective
management of metabolic syndrome and mental health, it is necessary to
develop measures to increase health promotion behavior and programs

related to health promotion behavior.

Keyword : Depression, Metabolic syndrome, Relationship, Stress,

Sucide ideation
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Table 1. General characteristics of subjects

(N=18,507)

Variables n(Weight %) (%)SE

Sex

Men 8,113(49.8) 04
Women 10,394(50.2) 04
Age(/yr)

19-44 6,771(45.2) 0.7
45-64 6,948(38.1) 05
=65 4,788(16.7) 05
Education level

<Elementary school 3,652(14.7) 05
Middle school 1,782(8.8) 0.3
High school 5,616(35.2) 0.6
> Colleage 6,530(41.4) 0.8
Married status

Single 3,071(23.3) 0.6
Married 15,436(76.7) 0.6
Income level

Low 4,601(25.6) 0.6
Middle-1low 4,638(25.1) 05
Middle-high 4,597(24.9) 05
High 4,602(24.4) 0.7
Employment

No 6,915(35.4) 05
Yes 10,653(64.6) 05
House Type

House 6,419(32.5) 0.9
Condominium 10,034(55.5) 0.8
Multi-family house 1,908(11.2) 0.8
Others 145(0.7) 0.1
Basic livelihood allowance

No 17,221(93.8) 04
Yes 1,276(6.2) 0.4

SE, standard error.
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Table 2. Characteristics of health status

(N=18,507)

Variables n(Weight %) (%)SE

Drinking

No 2,077(9.0) 0.3

Yes 16,253(91.0) 0.3
Smoking

No 11,024(56.7) 0.4

Yes 7,289(43.3) 0.4
Subjective health statu

Good 4,962(29.8) 0.4
Fair 9,201(52.2) 0.4
Poor 3,528(18.0) 0.4
Sleeping duration(hrs/day)

<6 hrs 4,796(31.4) 0.5
6-8 hrs 8,201(53.6) 0.5
= 9 hrs 2,439(15.0) 0.4
Walking time

No 3,436(18.9) 0.5
1-3/day 2,944(17.8) 0.5
4-6/day 5,372(33.0) 0.4
Everyday 4,869(30.3) 05
BMI(kg/m’)*

>25 9,889(60.5) 0.5
<25 6,419(39.5) 0.5
Stroke

No 17,264(98.2) 0.1

Yes 420(1.8) 0.1
Myocardial infarction

No 17,471(99.2) 0.1

Yes 209(0.8) 0.1
Angina pectoris

No 17,316(98.5) 0.1

Yes 362(1.5) 0.1

SE, standard error. * BMI : Body Mass Index
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Table3. Metabolic Syndrome-Related Characteristics

(N=18,507)

Variables n(Weight %) (%)SE
Number of metabolic syndrome factor
0 5,078(30.8) 0.5
1 4,455(24.7) 0.4
2 3,624(18.7) 0.3
3 2,874(14.2) 0.3
4 1,831(8.8) 0.2
5 645(2.8) 0.1
High Blood Pressure
No 12,835(73.8) 0.5
Yes 5,672(26.2) 0.5
High Waist circumference
Normal 12,928(71.5) 0.5
Abnormal 5,579(28.5) 0.5
High Blood Sugar
No 11,717(66.5) 0.5
Yes 6,790(35.8) 0.5
Dyslipidemia
No 11,648(64.2) 0.4
Yes 6,359(35.8) 0.4
Low HDL-cholesterol
Normal 12,974(70.2) 0.5
Abnormal 5,974(29.8) 0.5

- 13 -
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AFN I T 2EH2E Ho] /= A= 49039 (27.8%), =4S
e A 76294 (3.8%), AAES = A9+ 308(1.6%)= YEFSTH
(Table 4)

Table4. Mental Health Related Characteristics (N=18,507)
Variables n(Weight %) (%)SE

Stress

No 13,604(72.2) 04

Yes 4,903(27.8) 04

Depression

No 17,745(96.2) 0.3

Yes 762(3.8) 0.3

Suicide ideation

No 18,199(98.4) 0.2

Yes 308(1.6) 0.2

—_ 14 —_
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Tableb. Relationship between demographic and stress

Rao-scott x?

Variables o Yos )

Sex

Men 6,149(73.8) 1,964(26.2) 19.725
Women 7,455(70.6) 2,939(29.4) (<0.001)
Age(/yr)

19-44 4,500(66.5) 2,271(33.5) 118.129
45-64 5,238(75.2) 1,710(24.8) (<0.001)
=65 3,366(81.0) 922(19.0)
Education level

<Elementary school 2,768(75.2) 834(24.8) 14.004
Middle school 1,385(77.2) 397(22.8) (<0.001)
High school 4114(725) 1,502(27.5)

= Colleage 4,636(69.6) 1,894(30.4)
Married status

Single 1,993(65.7) 1,078(34.3) 68.868
Married 11,611(74.2) 3,325(25.8) (<0.001)
Income level

Low 3,222(69.1) 1,379(30.9) 8.292
Middle-low 3,395(71.9) 1,243(28.1) (<0.001)
Middle-high 3,431(72.7) 1,166(27.3)

High 3,497(74.9) 1,105(25.1)
Employment

No 5,252(74.5) 1,663(25.5) 19.011
Yes 7,642(70.8) 3,011(29.2) (<0.001)
House Type

House 4,753(72.6) 1,666(27.4) 1.320
Condominium 7,393(72.4) 2,641(27.6) (0.267)
Multi-family house 1,349(70.0) 559(30.0)

Others 108(74.2) 37(25.8)
Basic livelihood allowance

No 12,760(72.6) 4,461(27.4) 20.541
Yes 836(65.6) 440(34..4) (<0.001)

Values are presented as numbers n (Weighted %)

Collection @ chosun
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Table6. Relationship between health-related characteristics and stress

Rao-scott
Variables
No Yes x%(p)

Drinking

No 1,606(76.6) 471(23.4) 18.131

Yes 11,821(71.5) 4,432(28.5) (<0.001)
Smoking

No 8,169(73.4) 2,355(26.6) 17.503

Yes 5,242(69.9) 2,047(30.1) (<0.001)
Subjective health status

Good 4,143(82.3) 819(17.7) 258.161
Fair 6,305(72.0) 2,396(28.0) (<0.001)
Poor 2,035(55.5) 1,493(44.5)
Sleeping duration(hrs/day)

<6 hrs 3,331(68.1) 1,465(31.9) 19.319
6-8 hrs 6,165(73.7) 2,036(26.3) (<0.001)
= 9 hrs 1,823(74.0) 616(26.0)
Walking day

No 2,417(69.6) 1,019(30.4) 4.825
1-3/day 2,115(70.6) 829(29.4) (0.003)
4-6/day 3,954(72.0) 1,418(28.0)

Everyday 3,676(73.8) 1,193(26.2)
BMI(kg/m’)*

>25 7,311(72.9) 2,578(27.1) 10.901
<25 4,616(70.2) 1,803(29.8) (0.001)
Stroke

No 12,665(72.1) 4599(27.9) 0.805

Yes 313(74.4) 107(25.6) (0.370)
Myocardial infarction

No 12,821(72.1) 4,650(27.9) 0.136

Yes 153(70.8) 56(29.2) (0.712)
Angina pectoris

No 12,703(72.1) 4,613(25.7) 0.630

Yes 270(74.3) 92(25.7) (0.428)
Metabolic syndrome

No 4,035(74.1) 1,315(25.9) 0.002

Yes 9,569(73.6) 3,588(21.1) (9.837)

Values are presented as numbers n (Weighted %), * BMI : Body Mass Index
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(9.3%) 2 Fol gk zFeo]lE K ATHP<0.001)(Table 7).
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Table?. Relationship between demographic and health-related
characteristics and depression
) Depression Rao—scott
Variables
No Yes x%(p)

Sex
Men 7,844(96.9) 269(3.1) 21.048
Women 9,901(95.4) 493(4.6) (<0.001)

Age
19-44 6,537(96.6) 234(3.4) 10.100
45-64 6,687(96.4) 261(3.6) (<0.001)
=65 4,521(94.5) 267(5.5)

Education level 18.131
<Elementary school 3,405(93.3) 247(6.7) (<0.001)
Middle school 1,702(95.7) 80(4.3)

High school 5,404(96.4) 212(3.6)
= Colleage 6,344(97.0) 186(3.0)

Married status
Single 2,918(95.5) 153(4.5) 4112
Married 14,827(96.4) 609(3.6) (0.043)

Income level
Low 4,316(94.4) 285(5.6) 10.533
Middle-low 4,437(96.3) 201(3.7) (<0.001)
Middle-high 4,455(97.1) 142(2.9)

High 4,471(96.9) 131(2.1)

Employment
No 6,556(95.0) 367(5) 21.776
Yes 10,286(96.7) 367(3.3) (<0.001)

House Type
House 6,048(94.6) 371(5.4) 8.185
Condominium 9,718(96.9) 316(3.1) (<0.001)
Multi-family house 1,844(97.2) 64(2.8)

Others 134(93.0) 11(7.0)

Basic livelihood allowance
No 16,594(96.5) 627(3.5) 47.799
Yes 1,142(90.7) 134(9.3) (<0.001)

Values are presented as numbers n (Weighted %),
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Table8. Relationship between health-related characteristics and depression

Depression Rao—scott
Variables
No Yes x2(p)
Drinking
No 1,940(93.3) 137(6.7) 31.251
Yes 15,628(96.4) 625(3.6) (<0.001)
Smoking
No 10,552(96.1) 472(3.9) 0.266
Yes 6,999(96.2) 290(3.8) (0.606)
Subjective health status
Good 4,865(98.0) 97(2.0) 65.245
Fair 8,873(96.5) 328(3.5) (<0.001)
Poor 3,220(92.0) 308(8.0)
Sleeping duration(hrs/day)
<6 hrs 4,562(95.5) 234(4.5) 6.174
6-8 hrs 7,916(96.6) 285(3.4) (0.002)
> 9 hrs 2,296(95.0) 143(5.0)
Walking day
No 3,240(94.9) 196(5.1) 4.446
1-3/day 2,833(96.2) 111(3.8) (0.004)
4-6/day 5,182(96.7) 190(3.3)
Everyday 4,677(96.3) 192(3.7)
BMI(kg/m’)*
>25 9,509(96.3) 380(3.7) 0.788
<25 6,123(95.9) 296(4.1) (0.375)
Stroke
No 16,557(96.2) 707(3.8) 7.638
Yes 395(92.6) 25(7.4) (0.006)
Myocardial infarction
No 16,757(96.2) 714(3.8) 12.678
Yes 191(90.4) 18(9.6) (0.001)
Angina pectoris
No 16,605(96.2) 711(3.8) 2.739
Yes 341(94.2) 21(5.8) (0.099)
Metabolic syndrome
No 5,107(95.9) 243(4.1) 0.364
Yes 12,638(96.3) 519(3.7) (0.816)

Values are presented as numbers n (Weighted %), * BMI : Body Mass Index
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Table9. Relationship between demographic and suicide ideation

. Suicide ideation Rao-scott
Variables
No Yes x%(p)

Sex

Men 7,988(98.6) 125(1.4) 2.691
Women 10,211(98.3) 183(1.7) (0.101)
Age

19-44 6,696(98.8) 75(1.2) 9.763
45-64 6,841(98.5) 107(1.5) (<0.001)
=65 4,662(97.4) 126(2.6)
Education level

<Elementary school 3,535(96.6) 117(3.4) 21.222
Middle school 1,745(97.9) 37(2.1) (<0.001)
High school 5,525(98.3) 91(1.7)

> Colleage 6,486(99.3) 44(0.7)
Married status

Single 3,010(98.1) 61(1.9) 1.198
Married 15,189(98.5) 247(1.5) (0.169)
Income level

Low 4,465(97.3) 136(2.7) 13.055
Middle-1low 4,558(98.4) 80(1.6) (<0.001)
Middle-high 4,552(99.1) 45(0.9)

High 4,556(98.9) 46(1.1)
Employment

No 6,751(97.7) 164(2.3) 22.743
Yes 10,527(98.8) 126(1.2) (<0.001)
House Type

House 6,261(97.6) 158(2.4) 7.539
Condominium 9,908(98.8) 126(1.2) (<0.001)
Multi-family house 1,885(98.9) 23(1.1)

Others 144(99.4) 1(0.6)
Basic livelihood allowance

No 16,982(98.7) 239(1.3) 51.363
Yes 1,207(95.0) 69(5.0) (<0.001)

Values are presented as numbers n (Weighted %)
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Tablel0. Relationship between health-related characteristics and suicide

ideation
Suicide ideation Rao-scott x?
Variables
No Yes (p)
Drinking
No 2,027(97.7) 50(2.3) 3.884
Yes 15,995(98.5) 258(1.5) (0.049)
Smoking
No 10,858(98.6) 166(1.4) 4.896
Yes 7,147(98.2) 142(1.8) (0.027)
Subjective health statu 126(2.6)
Good 4,924(99.2) 38(0.8) 53.214
Fair 9,093(98.8) 108(1.2) (<0.001)
Poor 3,380(96.0) 148(4.0)
Sleeping duration(hrs/day)
<6 hrs 4,692(98.1) 104(1.9) 1.796
6-8 hrs 8,038(98.6) 113(1.4) (0.167)
= 9 hrs 2,386(98.1) 53(1.9)
Walking day
No 3,349(97.6) 87(2.4) 3.895
1-3/day 2,395(98.3) 49(1.7) (0.009)
4-6/day 5,305(98.8) 67(1.2)
Everyday 4,790(98.5) 79(1.5)
BMI(kg/m’)*
>25 9,735(98.5) 154(1.5) 0.015
<25 6,302(98.4) 117(1.6) (0.904)
Stroke
No 16,984(98.5) 280(1.5) 11.949
Yes 407(96.0) 13(4.0) (0.001)
Myocardial infarction
No 17,189(98.5) 282(1.5) 16.003
Yes 198(94.1) 11(6.9) (<0.001)
Angina pectoris
No 17,030(98.4) 286(1.6) 0.643
Yes 355(97.8) 7(2.2) (0.423)
Metabolic syndrome
No 5,245(98.3) 105(1.7) 0.363
Yes 12,954(98.5) 203(1.5) (0.831)

Values are presented as numbers n (Weighted %), * BMI : Body Mass Index
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Tablell. The number of metabolic syndrome factors and association with

mental health

Stress Rao-scott x?
Variables
No Yes (p)
Number of metabolic syndrome factor
0 3,608(70.8)  1,470(29.2) 3.928
1 3,226(70.8)  1,229(29.2) (0.002)
2 2,7135(73.8) 889(26.2)
3 2,179(75.0) 695(25.0)
4 1,367(73.0) 464(27.0)
5) 489(73.0) 156(27.0)
Depression Rao-scott x>
Variables
No Yes (p)
Number of metabolic syndrome factor
0 4,896(96.4)  182(3.6) 0.994
1 4,255(96.0) 200(4.0) (0.419)
2 3,487(96.3) 137(3.7)
3 2,751(96.1) 123(3.9)
4 1,747(96.2) 84(3.8)
5 609(94.3) 36(5.7)
) Suicide ideation Rao-scott x*
Variables
No Yes (p)
Number of metabolic syndrome factor
0 5016(988)  62(1.2) 1.224
1 4,375(98.2) 80(1.8) (0.296)
2 3,963(98.4) 61(1.6)
3 2,825(98.3) 49(1.7)
4 1,790(98.3) 41(1.7)
5 630(97.9) 15(2.1)

Values are presented as numbers n (Weighted %)
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Tablel2. Factors related to metabolic syndrome and mental health

through logistic regression analysis

Stress Depression Sucide ideation
Variables Adjusted=* Adjusteds Adjustedssx
OR(95% CI) OR(95% CI) OR(95% CI)

Number of metabolic syndrome factor

No 1 1 1
1.093 1.215 1.279
(0.944-1.265) (0.908-1.627) (0.821-1.921)
1.375 1.300 1.559
(1.185-1.595) (1.000-1.689) (1.015-2.394)
1.358 1.401 1.359
(1.148-1.607) (1.078-1.821) (0.900-2.051)
Adj* - Sex, Age, Education level, Married, Income level, Employment,

Basic livelihood allowance, Drinking, Smoking, Subjective health status,
Sleeping duration, Walking day, BMI

Adj** - Sex, Age, Education level, Married, Income level, Employment,
House type, Basic livelihood allowance, Drinking, Subjective health status,
Sleeping duration, Walking day, Stoke, Myocardial infarction

Adj*x*x - Age, Education level, Income level, Employment, House type,
Basic livelihood allowance, Drinking, Smoking, Subjective health status,

Walking day, Stoke, Myocardial infarction
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