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Association between Physical Activity and Metabolic Syndrome in Korean Adults and
Older Adults: Using Accelerometer Data from the Korea National Health and
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PURPOSE: The purpose of this study was to examine the association between objectively measured physical activity and metabolic
syndrome in Korean adults and older adults.

METHODS: A total of 2,191 adults and older adults from the Korea National Health and Nutrition Examination Survey from 2014 to
2017 were analyzed. Participants were categorized into three groups (‘Inactive’, ‘Active’, ‘Highly active’) according to physical activity
guidelines. A chi-square test was performed to confirm whether the physical activity guidelines were met according to metabolic syn-
drome and the difference between metabolic syndrome according to age group. Logistic regression was used to predict the relationship
between physical activity and metabolic syndrome.

RESULTS: The prevalence of metabolic syndrome differed according to whether physical activity guidelines were met in older adults,
and the prevalence of metabolic syndrome and its risk factors varied according to age group. Compared to the Inactive group, the odds
ratios (OR) for metabolic syndrome were 0.73 (95% confidence interval [CI]: 0.56-0.95) and 0.65 (95% CI: 0.47-0.88) in adults in the
Active and Highly active groups, respectively; and 0.46 (95% CI: 0.28-0.78) and 0.39 (95% CI: 0.22-0.69) in older adults in the Active
and Highly active groups, respectively.

CONCLUSIONS: As the level of physical activity increased, the OR of having metabolic syndrome and its risk factors decreased: this
relationship was stronger in older adults than in adults. Therefore, physical activity guidelines should be met to prevent and manage
metabolic syndrome.
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Table 1. Characteristics of participants

Characteristic Total Adults  Older adults e
(n=2191) (h=1811) (n=380)

Age (yr) 489(0.3) 442(0.29) 715(02) <.001

MetS Risk Factors
SBP (mmHg) 1144(04) 1143(03) 1282(09) <.001
DBP (mmHg) 749 (0.2) 75.0(0.2) 727 (0.5) <.001
GLU (mg/dL) 97.4(0.5) 97.7(0.5) 107.1(14) <.001
WC (cm) 80.0(0.2) 80.1(0.2) 849(04) <.001
TG (mg/dL) 1248(26) 126.7(2.8) 1285(3.8) 779
HDL-C (mg/dL) 52.3(0.3) 523(0.2) 49.1(05 <.001

Educational level (%) <.001
<Elementary School  324(14.7) 146 (8.0) 178 (46.8)
<Middle School 226(103) 167(9.2) 59(15.5)
<High School 808(36.8) 714(394) 94(247)
>Undergraduate 833(38.0) 784(432) 49(12.8)

Family income (%) <.001
<25th 273(124)  133(7.3) 140 (36.8)
25-50th 605 (27.6) 474(26.1) 131(344)
50-75th 673(30.7) 610(33.6) 63(16.5)
75-100th 640(29.2) 594(32.8) 46(12.1)

Smoking' (%) <.001
Never 1477 (67.4) 1,237(683) 240(63.2)

Former 450(20.5) 332(183) 118(31.0)
Current 264(120) 242(13.3) 22(5.8)

Alcohol* (%) <.001

Never 576(26.2)  421(23.2) 155(40.8)
Once a week 1,204 (54.9) 1,047(57.8) 157 (41.3)
2-3 times/week 300(13.6) 254(14.0) 46 (12.1)

>4 times/week 111 (5.0 89(4.9) 22(5.8)

Accelerometer <.001
wear-time (h/d) 14.0 (0.0) 140(0.0) 143(0.1)

Values are mean (standard error) or number (%).

MetS, metabolic syndrome; SBP, systolic blood pressure; DBP, diastolic
blood pressure; GLU, glucose; WC, waist circumference; TG, triglyceride;
HDL-C, high-density lipoprotein cholesterol.

p values were calculated using t-test for continuous variables and chi-
square test for categorical variables.
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Table 2. Adherence rate of physical activity guideline according to meta-
bolic syndrome

Table 3. Metabolic syndrome and its risk factors by age

Total Adults  Older adults o

Physical activity ~ People with MetS People without MetS  p-value’ (n=2191) (n=1811) (n=380) aele
Adults MetS 587(26.8) 412(228) 175(46.1) <.001

Inactive 203 (49.2) 625 (44.6) .100 High BP 761(34.7) 501(27.7) 260(684) <.001

Active 131(31.8) 475 (33.9) 415 High fasting GLU 712(325) 505(27.9) 207(545) <.001

Highly active 78(18.9) 299 (21.3) 284 Abdominal obesity 789(36.0) 587(324) 202(53.2) <.001
Older adults Hypertriglyceridemia ~ 575(26.2) 466 (25.7)  109(28.7) 234

Inactive 116 (66.2) 86 (41.9) <.001 Low HDL-C 743(339) 600(33.1) 143(37.6) 092

HEIE iy 2l (27 e Data are presented as number (%).

Highly active 24 (13.7) 58(28.2) .001

Data are presented as number (%).

Inactive: less than 150 minutes of moderate to vigorous physical activity
(MVPA) per week; Active, 150-300 minutes of MVPA per week; Higly active
more than 300 minutes of MVPA per week.

MetS, metabolic syndrome.
Chi-square test.
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MetS, metabolic syndrome; BR, blood pressure; GLU, glucose; HDL-C, high-
density lipoprotein cholesterol.
TChi-square test.

Table 4. Adjusted odds ratio of meeting the physical activity guideline

MetS and Risk factors Inactive Active ng.hly Pfor trend
active
Adults
MetS reference 0.73* 0.65* .003*
(0.56-0.95) (0.47-0.88)
High BP reference 0.88 1.21 306
(0.68-1.13)  (0.91-1.60)
High fasting GLU reference 0.97 0.96 739
(0.75-1.23) (0.72-1.27)
Abdominal obesity  reference 0.88 0.87 259
(0.70-1.11)  (0.66-1.15)
Hypertriglyceridemia reference 0.88 0.66* .009*
(0.68-1.13)  (0.49-0.90)
Low HDL-C reference 0.84 0.59* .001*
(0.67-1.05) (0.44-0.78)
Older adults
MetS reference 0.46* 0.39* <.001*
(0.28-0.78)  (0.22-0.69)
High BP reference 0.57* 0.52% 015*
(0.33-0.98) (0.29-0.92)
High fasting GLU reference 0.38* 0.59 012*
(0.23-0.64) (0.34-1.03)
Abdominal obesity  reference 0.92 0.86 604
(0.54-1.56) (0.48-1.54)
Hypertriglyceridemia reference 0.75 0.38* .006*
(044-1.30) (0.19-0.75)
Low HDL-C reference 0.64 0.42* .005*
(0.37-1.10)  (0.22-0.80)

Values are presented odds ratio (95% confidence interval).

Covariates: sex, age, education level, family income, smoking, alcohol con-
sumption, accelerometer wear time.

MetS, metabolic syndrome; BP, blood pressure; GLU, glucose; HDL-C, high-
density lipoprotein cholesterol.

*statistically significant.

Qo (p=.234), & HDL-C2] 790l 4321 600%(33.1%), 2] 143
H(376%) 0.2 §-2Jat 2ol = AQITHp =.092).
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