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Changes in the Prevalence of Metabolic Syndrome and its Risk factors
in Korean Adolescents before and during the COVID-19 Pandemic:
Secondary Data Analysis of the 2018 and 2020 Korea National Health
and Nutrition Examination Surveys
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ABSTRACT

Purpose: The purpose of the study was to investigate the changes in the prevalence of metabolic syndrome and
its risk factors in Korean adolescents before and during the COVID-19 pandemic. Methods: The study employed
a descriptive cross-sectional design. Data were obtained from the 2018 and 2020 Korea National Health and
Nutrition Examination Surveys. Out of a total of 15,351 participants in the surveys, 971 adolescents aged 12 to
18 years were included. The data were analyzed using the rao-scott X2 test and t-test. Results: There was no
significant difference in the prevalence of adolescent metabolic syndrome before and after the outbreak of
COVID-19. As for general characteristics, changes in high blood pressure were confirmed from waist
circumference, diastolic blood pressure, and metabolic syndrome risk factors. When analyzing the general
characteristics according to gender, there were significant differences in waist circumference and diastolic blood
pressure in boys. Concerning the risk factors for metabolic syndrome, there was a significant difference in high
blood pressure in both boys and girls and in abdominal obesity in girls. Conclusion: Hypertension and abdominal
obesity, which are risk factors for metabolic syndrome, should be managed by including them in the school health
area. Communities and schools should take an active role in preparing the youth for healthy adulthood.
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Table 1. General Characteristics of Subjects (N=971)
Varioblos 2018 (n=517) 2020 (n=454) -
M=SE M=SE
Age (year) 15.260.12 15.0940.10 1.31 (.254)
Height (cm) 165.63+0.51 165.76%0.53 0.03 (.862)
Weight (kg) 59.70+0.78 61.01£0.86 1.26 (.263)
Waist circumference (cm) 71.74%0.60 74.40+0.69 8.49 (.004)
BMI (kg/m?) 21.59+0.21 22.0410.26 1.79 (.182)
Systolic BP (mmHg) 108.83£0.56 110.30£0.67 2.86 (.092)
Diastoic BP (mmHg) 67.60£0.48 69.72+0.52 9.01 (.003)
Triglyceride (mg/dL) 88.69+2.74 95.55+3.42 2.45 (.119)
HDL-cholesterol (mg/dL) 50.38+0.57 50.93+0.50 0.53 (.467)
Fasting glucose (mg/dL) 91.08£0.40 92.01+0.69 1.36 (.244)
Table 2. Prevalence of Metabolic Syndrome and Risk Factors of Subjects (N=971)

2018 (n=517) 2020 (n=454)
Variables Rao-scott x* (p)
n (%) n (%)

Metabolic syndrome 31 (6.6) 38 (9.9) 2.47 (117)

Abdominal obesity 40 (8.3) 52 (12.6) 3.17 (.076)
(=90 percentile)

Elevated fasting glucose 46 (9.7) 62 (13.0) 2.39 (.168)
(=100 mg/dL)

High blood pressure 69 (13.4) 95 (25.0) 19.51 (< 001)
(SBP > 90 percentile or DBP > 90 percentile)

High triglyceride 106 (22.3) 112 (25.5) 1.26 (.353)
(=110 mg/dL)

Low HDL-cholesterol 67 (13.3) 48 (12.3) 0.18 (.701)
(£40mg/dL)

Ztt. o], it HDL-EYAHE2 20184 48.29+0.67 mg/dL,

Gl o] 49, HF A58 2018 15.18+0.144], 2020
15.19+0.144 gt B4 7] 2018 170.50+0.62 cm, 20204
170.0740.67 cmo] 1, B BRA L 2018 64.87+1.12
kg, 2020 66.78+1.04 kgo| it B 3]2EH L 20184
75.21+0.84 cm, 20204 78.12+0.77 cm©] )1, B A DA
4120184 22.12+0.31 kg/m?, 20201 22.99+0.31 kg/m*0]
ot} B 427182 2018 111.6610.74 mmHg, 2020
113.40+1.00 mmHgo| 9132, H4 o718 2018 67.83
+0.68 mmHg, 20204 70.17+0.67 mmHgo|gich. BH 54
R4k 201814 88.1043.37 mg/dL, 2020\ 94.49+4.26 mg/ dL.
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20201 49.20+0.66 mg/dLo|QloH, B -2 20181 92.47
+0.52 mg/dL, 20204 92.80+0.62 mg/dLo| it} o] % 3]z
E(p=.011)2} 0]k Ft(p=.015) 201897} 202040]
A5 02 go 2fol7} et

o5t o] A9, W AL 20184 15.35+0.174), 20204
14.97+0.144]0] T}, B 7]= 20184 160.5740.51 cm, 2020
| 160.55+0.47 cmo] 9111, B3 BRA 1= 2018\ 54.29+0.65
kg, 20204 53.97+1.08 kgo|¢lh. B 3elBd= 20184
68.05+0.55 cm, 20204 69.86£0.93 cmo| 11, B J DA
2120184 21.03+0.23 kg/m?, 20204 20.87+0.37 kg/m’
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9 106.4010.75

2227] 892 20184 105.84:+0.67 mmHg, 2020
mmHgo| 3112, B4t o7 Y2 2018
67.3610.67 mmHg, 2020 69.16+0.74 mmHgo] i T} Hat
Z A2 2018\ 89.34+3.62 mg/dL, 20204 96.80+4.67
mg/dLo|91 T, BF HDL-Ze| AH22 20184 52.65+0.77
mg/dL, 20209 52.97£0.88 mg/dLo|gon, B S

20189 89.58+0.53 mg/dL, 20204 91.09+1.22 mg/dL ©]
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o] A9, ST SRS

220184 9.0%, 20204
13.7% QT EHuuk 9 WE2 20184 14.7%, 20204 19.0%
@1, Y SWEL 20189 12.3%, 20209 15.8%Fth. 2L
ol owE 2 20184 16.5%, 20209 31.6% .11, TEA A}
SWE2 20181 22.8%, 20204 28.6%% .01, Yo HDL-Z

e

HAHE SHEL 20184 17.3%, 20201 17.1% ). o] &
1‘?:;%?% (p .001)-2 20183} 20200 EAHOZ &

04 MM AL, tﬁﬂ%—iﬂz ewg.o 20184 3.9%, 2020¢
53%%ch EHujnl owE2 20184 1.7%, 20204 4.8%%

3, 18 FHES 20184 6.9%, 2020 9.9% Attt 18

AL AR A AE ST 7} 3k 61 Table SFHEL 20184 10.1%, 2020 16.7% R, TFAA L 4
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Table 3. General Characteristics Change of Subjects by Gender (N=971)

Male Female
Variables 2018 (n=270) 2020 (n=255) 2018 (n=247) 2020 (n=199)
M=SE M=SE t) M=SD M=SD t)
Age (year) 15.18+0.14 15.1910.14 0.00 (.988) 15.35£0.17 14.97+0.14 2.92 (.089)
Height (cm) 170.50£0.62 170.07£0.67 0.21 (.642) 160.57£0.51 160.55+£0.47 0.00 (.984)
Weight (kg) 64.8711.12 66.7811.04 1.57 (.211) 54.29+0.65 53.97+1.08 0.07 (.798)
Waist circumference (cm) 75.21+0.84 78.12%0.77 6.54 (.011) 68.05£0.55 69.861+0.93 2.81 (.095)
BMI (kg/ mz) 22.12+0.31 22.99+0.31 3.89 (.050) 21.03+0.23 20.87+0.37 0.13 (.720)
Systolic BP (mmHg) 111.66%0.74 113.40£1.00 1.97 (.161) 105.84+0.67 106.40%0.75 0.31 (.576)
Diastoic BP (mmHg) 67.83£0.68 70.171+0.67 6.02 (.015) 67.36£0.67 69.1610.74 3.28 (.071)
Triglyceride (mg/dL) 88.10£3.37 94.49+4.26 1.39 (.240) 89.34£3.62 96.80+4.67 1.60 (.207)
HDL-cholesterol (mg/dL) 48.29+0.67 49.20£0.66 0.94 (.332) 52.65+0.77 52.97+0.88 0.07 (.786)
Fasting glucose (mg/dL) 92.47+0.52 92.80£0.62 0.17 (.681) 89.58+0.53 91.09+£1.22 1.29 (.257)
Table 4. Prevalence of Metabolic Syndrome and Risk Factors of Subjects by Gender (N=971)
Male Female
Variables 2018 m=270) 2020 (n=255) RaoScott > 2018 (n=247) 2020 0=199)  Rao-Scott x>
n (%) n (%) v) n (%) n (%) ®)

Metabolic syndrome 21 (9.0) 30 (13.7) 2.34 (.128) 10 (3.9) 8 (5.3) 0.38 (.537)
Abdominal obesity 34 (14.7) 44 (19.0) 1.28 (.260) 6 (1.7) 8 (4.8) 4.21 (.042)
Elevated fasting glucose 31 (12.3) 43 (15.8) 1.13 (.289) 15 (6.9) 19 (9.9) 1.22 (.271)
High blood pressure 44 (16.5) 69 (31.6) 10.66 (.001) 25 (10.1) 26 (16.7) 3.94 (.049)
High triglyceride 58 (22.8) 67 (28.6) 1.67 (.198) 48 (21.7) 45 (21.9) 0.00 (.956)
Low HDL-cholesterol 43 (17.3) 34 (17.1) 0.00 (.966) 24 (9.0) 14 (6.7) 0.63 (:428)
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