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Abstract

A Relationship of Constitution Type, Lifestyle Status and Metabolic Syndrome
Incidence in Korean Adults

I

0

Jieun Kim - Kyoungsik Jeong - Younghwa Baek - Siwoo Lee*
Korean Medicine Data Division, Korea Institute of Oriental Medicine, Daejeon, 34054, Republic of Korea.

Objectives
We aimed to identify the incidence of metabolic syndrome (MetS) and its clustering components according to constitution
type and lifestyle risk factors in Korean adults.

Methods

This study included 1,978 adults aged 30-55 years from the Korean Medicine Daejeon Citizen Cohort (KDCC) study.
We defined lifestyle factors including smoking, alcohol consumption, physical activity, sleep, dietary quality, and weight
status. Total lifestyle scores were created based on the six lifestyle factors (ranging from 0 to 5 factors) and classified into
two groups: unhealthy (0-2 factors), or healthy (3-5 factors). Cox proportional hazard regression was used to estimate the
hazard ratio (HR) and 95% confidence intervals (Cls) of primary endpoints: MetS events and their clustering components.

Results

During a median follow-up of 2.2 years, we documented 125 new onsets of MetS. Compared with participants with healthy,
the HR of unhealthy participants was 2.401 (95% CI: 1.497-3.851) for MetS incidence. After adjusting for covariates,
TE type with unhealthy was higher HR values of abdominal obesity (HRs: 1.499, 95%CI: 1.061-2.117) and hypertension
(HRs: 1.840, 95%CI: 1.032-3.277), respectively.

Conclusion

Unfavorable lifestyle factors were highly associated with the prevalence of MetS and its clustering such as abdominal obesity
and hypertension in Korean adults with TE. Tailored health management is needed to consider individual traits and healthy
lifestyles to prevent cardiometabolic diseases.
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2. Aisio| 7t
A thgAre] 2] Aol gk Frhe
A AT 5 E FHkeal/d) 2 G U2 (gld)yA] FH ol
A= TES} non-TE healthy 135-9] B EFollA] A
AF G (kal/d, B3 (TE: 326.5+3.5 g/d,
non-TE: 327.72.0 g/d) AF 7} =4 YeRd ¥hE | un-
healthy IFolAe F2 AW(TE: 526205 g/d,
non-TE: 52.2:0.6 g/d, p=0.011) AF7} 2= ATk
(p<.0001) (Table 2)
njEd i A3 B4 A, Unhealthy IE0A Y
EF (TE: 3094.9+25.9 mg/d, non-TE: 3018.9+34. 9
mg/d) AF 7} =A] YeRd ¥, Healthy 1E141&
2]0) - (TE: 21.120.3 mg/d, non-TE: 21.6=0.2 mg/d),
HIEFIC (TE: 68.6+2.6 mg/d, non-TE: 74.9+1.5 mg/d),
QA (TE: 422.3+7.1 mg/d, non-TE: 430.9+4.1 mg/d),

Table 2°]]

Table 2. Group Differences in Dietary Factors according to Constitution Type and Lifestyle Status at Baseline

ZHF (TE: 459.1+11.1 mg/d, non-TE: 461.9+6.5 mg/d)
91 (TE: 1132.8+12.8 mg/d, non-TE: 1129.3+7.4 mg/d),
ZF (TE: 2424.6+39.9 mg/d, non-TE: 2484.2+23.2
mg/d), FEIUIF (TE: 97.8+2.0 mg/d, non-TE: 101.1+1.2
mg/d), & (TE: 13.1+0.1 mg/d, non-TE: 12.9+0.1 mg/d),
o} (TE: 10.9+0.1 mg/d, non-TE: 10.7+0.1 mg/d) A3
7F frolF o2 =4 ekt

AE HFH M= Unhealthy Tgo A © - w5
(TE: 106.7+3.1 g/d, non-TE: 123.3+4.2 g/d), ¥ (TE:
61.7+2.0 g/d, non-TE: 64.1+2.7 g/} FHA - F=}
(TE: 92.8+4.6 g/d, non-TE: 99.5+6.1 g/d) 457} =7
Yeht 8| Healthy 1594 E FH(TE: 84.616.4
g/d, non-TE: 85.2+3.7 g/d), 3} & (TE: 145.248.5 g/d,

non-TE: 152.5+4.9 g/d) &
non-TE: 123.9+5.4 g/d)

! B E (TE: 122.2+9.5 g/d,
AF7F A JeRTh

Genenil chamcreistcs TE (n=1005) Non-TE (n=973) P
Unhealthy (n=858) Healthy (n=147) Unhealthy (n=484) Healthy (n=489)
Energy (keal/d)*
Men 2222.7+34.9° 2353.9:126.4™ 2142.4+51.6° 2588.1:72.9° <.0001
Women 2061.5+30.2° 2189.7+62.3" 1867.5+38.0° 2193.8+34.0° <0001
Nutrients'

Carbohydrates, g 315.3:1.4° 326.5£3.5" 313.4+1.9 327.7:2.0° <.0001
Fat, g 52.6+0.5" 50.4+1.2° 52.2:0.6° 50.1:0.7° 0.011
Protein, g 71.1:0.3 70.8+0.9 70.5+0.5 70.0+0.5 0.315
C:F: P (%) 59.4:22.2:13.4 61.9:21.1:13.3 58.9:22.1:13.3 61.6:21.3:13.2 0.010
Fiber, g 21.10.1° 21.1:0.3" 20.5+0.2° 21.6:0.2° 0.000
Vitamin A, ug RAE 315.0+3.5 314.6+8.4 303.0+4.7 312.4+4.9 0.203
Vitamin D, ug 4.6+0.1 4.6+0.2 43+0.1 45201 0.122
Vitamin E, mg 15.40.1 15.1:0.4 15.2:0.2 15.1£0.2 0477
Vitamin B1, mg 1.6=0.0° 1.6:0.0™ 1.6:0.0° 1.6:0.0" 0.028
Vitamin B2, mg 1.550.0 1.4+0.0 1.4+0.0 1.4+0.0 0.235
Vitamin C, mg 67.9+1.1% 68.6:2.6° 63.4+1.4¢ 74915 <.0001
Vitamin K, mg 83.6+1.4 84.9:3.5 81.4+1.9 83.5:2.0 0.744
Folate, ug 420.5+2.9" 4223471 407.7+3.9% 430.924.1° 0.001
Sodium, mg 3094.9+25.9" 2910.8+63.1° 3018.9+34.9" 2954.6+36.6° 0.000
CGalcium, mg 442.7+4.6° 459.1+11.1° 4141462 461.9+6.5* <.0001
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General characteristics 1E (=100 Non-TE (1=975) P-value
Unhealthy (n=858) Healthy (n=147) Unhealthy (n=484) Healthy (n=489)
Phosphorus, mg 1112.0+5.2° 1132.8:12.8" 1078.2+7.1° 1129.3+7.4° <0001
Potassium, mg 2417.4£16.4" 2424.6+39.9™ 2344.2+22.1° 2484.2+23.2° 0.000
Magnesium, mg 98.1:0.8" 97.8:2.0" 94.9+1.1° 101.1+1.2° 0.001
Iron, mg 12.9:0.1 13.10.1 12.7:0.1 12.9:0.1 0.046
Zinc, mg 10.5+0.0° 10.9+0.1* 10.40.1% 10.7£0.1* <.0001
Food groups (g/d) *

White rice 188.3:2.7° 206.2:6.5" 192.5:3.6° 196.3+3.8° 0.046
Mixed rice 78.8+2.7%° 84.6:6.4" 65.0+3.7¢ 85.2+3.7" 0.000
Noodles and bread 106.7+3.1° 66.8+7.6 123.344.2° 88.3:+4.4° <0001
Potatoes and sweet potatoes 46.5£2.5 37.3x6.0 47.7+3.4 44.0£3.5 0.448
Beans and tofu 27.9:1.0 32.0+2.5 26.9+1.4 26.9+1.4 0.277
Fish 29.6+0.5 29.0+1.1 29.0+0.6 30.1+0.7 0.661
Beef and pork 61.7+2.0° 55.2:4.8° 64.122.7° 52.7:2.8° 0.011
Poulty and eggs 70.3+1.9 68.7+4.7 65.3+2.6 66.3+2.7 0.395
Fruits and vegetables 116.9+3.5" 145.2+8.5" 104.8+4.7° 152.5:4.9" <.0001
Milk and yogure 101.3+3.9° 122.2:9.5% 82.3+5.3° 123.9:5.4* <0001
Hamburger and pizza 92.8+4.6" 67.6+11.2° 99.5+6.1° 64.7+6.6° 0.000

4 The different letters indicate statistically significant differences (P < 0.05), analyzed using ANCOVA followed by Bonferroni’s multiple comparison

test.
* Adjusted age only
+

Least-square means=SE adjusted for age, sex and energy intake (kcal).

¥ Food groups were surveyed using the short-form of the food frequency questionnaire (FFQ) and categorized into twelve food groups.

3. APASRIFELT} AERSR Mefoll 2 CAISE
e Bl

Ae] AR 1 AT ARAEe] mE
AT A 19 BN A Healchy L
Foll W8] Unhealehy TEO1N A%, 48, Q417
WA F o4 AR ES BASIHe] BRI

(Adjusted HR: 2.401, 95% CI: 1.497-3.851) ZL&v} AP
Adel wE foA WANFL FEEA d%

(Adjusted HR: TE: 1.530 95% CI: 0.785-2.984), non-TE:
1.992 95% CI: 0.940-4.220) (Table 3)
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Ak (Figure 2)
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HR: 1.840, 95% CI: 1.032-3.277) A

(Adjusted
o] w2

Table 3. Hazard Ratios (HRs) and 95% Confidence Interval (CI) for METs Risk Using Number of Lifestyle Factors and KM Type

HRs (95% CI)

Lifestyle factors Person-years Incident cases All (n=1204) TE (n=525) Non-TE (n=679)
Healthy(3 - 5 factors) 990.8 22 ref.
Unhealthy(0 - 2 factors) 1653.4 103 2401 (1.497-3.851)  1.530(0.785-2.984)  1.992(0.940-4.220)

Cox proportional hazard regression was performed after adjusting age, gender, and energy intake (kcal)
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Eligible participants aged 30 to 55 (free of cancer and CVD) were recruited during 2017(n=2000) to 2019(n=1441)

Excluded at baseline: 22
Missing data on the MetS (n=0)
< 500kcal or = 5,000kcal in energy intake (n=16)

\ 4

A 4

Final data available for analysis at baseline (n=1,978)

A
TE (n=1005) Non-TE (n=973)
Unhealthy” Healthy Unhealthy Healthy
(n=858) (n=147) (n=484) (n=489)

Figure 1. Flow diagram illustrating the selection of subjects for analysis

" Constitution type was categorized into two groups; TE (Taeum) or Non-TE (Soeum and Soyang)

Total lifestyle factors were created based on the six of lifestyle factors (ranged O to 6 factors); smoking (non-smoker or smokers), alcohol
consumption (light or heavy), physical activity (total MET minutes per week: insufficient (<600 MET-min/week); sufficient(=600
MET-min/week)), sleep quality (good: Pittsburgh Sleep Quality Index (PSQI) level <5 or poor: 5 < PSQI), dietary quality (lower (Q1
and Q2) or higher (Q3 and Q4) by total KHEI (Korean healthy eating index) score) and body mass index (BMI) and classified into two
groups: unhealthy; 0-2 factors, healthy: 3-5 factors.

2.

A. Abdominal obesity B. Hypertension

Unhealthy TE Unhealthy non-TE Unhealthy TE Unhealthy non-TE
(ref. Healthy TE) (ref. Healthy non-TE) (ref. Healthy TE) (ref. Healthy non-TE)
HRs: 1.499 HRs: 1.419 HRs: 1.840 HRs: 1.313
(95%CI: 1.061-2.117) (95%CI: 0.880-2.288) (95%CI: 1.032-3.277) (95%CI: 0.890-1.938)

Figure 2. Hazard ratios (HRs) and 95% confidence interval (Cl) for cardiometabolic risk using number of lifestyle factors in TE

Cox proportional hazard regression was performed after adjusting age, gender, and energy intake (kcal)
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