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Abstract

A relationship of healthy eating status and body composition in Korean adults
by their constitution type: A cross-sectional study

Jieun Kim - Kyoungsik Jeong - Younghwa Baek - Siwoo Lee’
Division of Korean Medicine Data, Korea Institution of Oriental Medlicine

Background

Adherence to healthy diet acts as a key role to modify sedentary lifestyle in real life setting. Constitution type of traditional
Korean medicine has been prediagnosed to risk factors of cardiometabolic diseases. This study aims to evaluate the
associations between body composition and healthy eating status in Korean adults by their constitution type.

Methods

Of 4046 participants from Korean Medicine Daejeon Citizen Cohort study, Korean Medicine Daejeon Citizen Cohort
(KDCC) study were included for analysis. Demographic, health-related behaviors and Korean Medicine (KM) type were
surveyed based on a general health-related questionnaire. Anthropometric measurements and dietary factors by using
Korean Healthy Eating Index (KHEI) were assessed only in the half of the original participants.

Results

50.8% of Taeceum was observed from eligible 1967 participants (66.7%, women). The highest KHEI score was observed
in soyang group (52.0+0.3, p=0.006) compared to other two groups. In taceum group, lower appendicular skeletal muscle
mass (ASM)(%)(Taeeum: 38.7+0.1 vs. Soeum/Soyang: 39.2+0.1, p < 0.05), and higher percent of body fat (PBF)(%)
(Taeeum: 32.9+0.2 vs. Soeum/Soyang: 29.0+0.2, p < 0.05) by the lowest tertile (T1) of the KHEI score, respectively.
When the KHEI score increased by 1 point in taceum group, a positive relationship was observed, which increased by
0.015% of ASM, however, a negatively related to in which body fat mass (BFM) decreased by 0.022 kg and PBF decreased
by 0.024%.

Conclusion
Customized nutritional management is required that could help maintaining physical health and diet by their constitution type.

Key Words : Body composition, Constitution type, Korean Healthy Eating Index, Korean medicine Daejeon Citizen Cobort study,
Sarcopenic obesity
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Table 1. Group Differences in General Characteristics, Body Composition of the Participants according to Constitution Type'

All Taeeum Soeum Soyang

General characteristics (0=4046) (1=1902) (1=876) (1-1268) P-value
Age (years), (mean+SE) 429:02° 44.4+0.2" 43.9:0.2° <.0001
30-44 years (n, %) 2,084(51.5) 1,038(54.6) 413(47.2) 633(49.9) 0.001
45-55 years 1,962(48.5) 864(45.4) 463(52.9) 635(50.1)
Sex (%)
Male 1,753(43.3) 953(50.1) 292(33.3) 508(40.1) <.0001
Female 2,293(56.7) 949(49.9) 584(66.7) 760(59.9)
Smoking (%)
No 2,963(73.2) 1,302(68.5) 697(79.6) 964(76.0) <.0001
Yes 1,083(26.8) 600(31.6) 179(20.4) 304(24.0)
Alcohol consumption (%)
No 1,500(37.1) 638(33.5) 393(44.9) 469(37.0) <.0001
Yes 2,546(62.9) 1,264(66.5) 483(55.1) 799(63.0)
Physical activity’ (%)
Insufficient 2,974(73.5) 1,404(73.8) 662(75.6) 908(71.6) 0.113
Sufficient 1,072(26.5) 498(26.2) 214(24.4) 360(28.4)
Body composition® All Taceum Soeum Soyang P-value
(n=1967) (n=1000) (n=389) (n=578)
SMP (kg/m’)
Men 111 = 0.0° 9.7 = 0.1° 105 = 0.1° <.0001
Women 89 = 0.0' 7.7 + 0.0° 8.1 + 0.0° <.0001
ASM' (%)
Men 409 = 0.2° 45.1 + 0.3 43.8 + 0.2b <.0001
Women 33.7 = 0.1° 379 = 0.1 36.5 « 0.1b <.0001
BEM, kg
Men 225 = 0.3 125 = 0.6 15.9 + 0.4b <.0001
Women 253 = 0.2° 15.0 = 0.3° 18.0 + 0.2b <.0001
PBF, %
Men 275 = 03" 194 + 0.6° 223 x 04° <.0001
‘Women 379 = 0.2 29.0 = 0.3° 320 = 0.2° <.0001
Central obesity’ (%)
No 1,372(69.7) 459(45.9) 386(99.2) 527(91.2) <.0001
Yes 595(30.3) 541(54.1) 3(0.8) 51(8.8)
Obesity (%)
No 1,204(61.2) 40039.3) 555(95.0) 395(99.5) <.0001
Yes 763(38.8) 61.7(60.7) 29(5.0) 2(0.5)
1. Constitution type was categorized into three groups; Taeeum, Soeum and Soyang
2. Physical activity: total MET minutes per week: insufficient (<600 MET-min/wk); sufficient(=600 MET-min/wk.).
3. SMI (height-adjusted ASM)(kg/m’) by Asian Working Group for Sarcopenia (AWGS) 2019 criteria
4. ASM (weight-adjustedX(%) by Janssen’s formula (ASM /weight (kg) X100 (%)).

5. Central obesity defined as WC > 90 cm for men and WC > 80 cm for women by World Health Organization (WHO) guideline.

P values were obtained from Rao-Scott chi-square tests for categorical variables and Bonferroni multiple comparison of one-way analysis of variance
and analysis of covariance (ANCOVA).

a The different letters indicate statistically significant differences (P < 0.05), analyzed using ANCOVA followed by Bonferroni’s multiple comparison test.
§ Least-square means=SE adjusted for age only.

SMI: skeletal muscle index; ASM: appendicular skeletal muscle; BEM: body fat mass; PBE: percent of body fat
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Table 2. Group Differences in Dietary Factors of the Participants according to Constitution Type

Dietary factors Taeeum (n=1902)  Soeum (n=876)  Soyang (n=1268) P-value
Energy (kcal/d)'
Men 2303.1 = 27.0 2393.0 = 48.6 2403.1 +36.9 0.055
‘Women 2149.0 = 274 20704 + 35.0 21329 = 30.6 0.197
Nutrients™
Carbohydrates (g) 3297 = 1.0 3341 + 1.5 3324 + 13 0.042
Fat (g) 554 + 0.3 54.8 + 0.5 544 + 04 0.128
Protein (g) 75.0 0.3 745 = 04 743 = 03 0.206
C:F:P 59.8: 22.1: 13.4  60.3: 22.1: 13.4  59.9: 22.0: 13.3 N/S
Adequacy
Total fruits 1.8:0.0° 1.8:0.0° 2.0:0.0" 0.007
Fresh fruits only 1.8+0.0° 1.8+0.1% 1.9:0.0° 0.008
Total vegetables 2.3+0.0 2.4+0.0 2.3+0.0 0.137
Fresh vegetables only 1.7+0.0 1.8+0.0 1.7+0.0 0.401
Dairy products 5.2+0.1 5.2+0.1 5.4+0.1 0.131
Total protein 5.0<0.1 4.8+0.1 5.1£0.1 0.064
‘White meat/ red meat 1.9+0.0 1.9+0.1 1.9+0.0 0.519
Wholegrains 2.8+0.0 2.8+0.1 2.8+0.1 0.886
Breakfast 5.0+0.1 5.0+0.1 5.3+0.1 0.047
Moderation
Sodium intake 5.60.1 5.60.1 5.5+0.1 0.600
HCLN, % 1.9:0.1 1.9:0.1 2.0+0.1 0.495
Fat intake, % 7.4+0.1 7.4+0.1 7.5+0.1 0.934
Refined grains 4.5+0.0 4.60.0 4.6=0.0 0.832
Carbohydrates intake, % 3.9+0.0 3.9:0.1 3.9+0.1 0.582
Total KHEI score 50.9:0.2° 50.8+0.4” 52.0£0.3" 0.006
lower 40.0:0.3" 39.1:0.6° 40.6:0.4" 0.039
intermediate 50.9+0.2 50.8+0.3 50.8+0.2 0.879
higher 62.3+0.5 61.3+0.6 62.2+0.5 0.328

Total KHEI (Korean healthy eating index) score was classified in tertiles: lower, intermediate, or higher.
HCLN: high calories and low nutrition foods

§ Least-square means=SE adjusted for age and sex.

No significant differences in energy intake and nutrients among the groups

Table 3. Association between Total KHEI Score and Body Composition according to Constitution Types of the Participants

Taeeum Soeum Soyang
Total KHEI score adjusted beta adjusted beta adjusted beta
Body composition
SMI (kg/m’)} 0.010 -0.020 0.008
ASM (%)} 0.015" -0.008 0.009
BFM, kg -0.022™ -0.005 -0.008
PBF, % -0.024" 0.010 -0.015

Multiple linear regression was performed after adjusting covariates: Age, gender, body mass index, physical activity, smoking status, alcohol
consumption and energy intake (kcal)
Statistical significance was accepted at p <0.05 *, <.01%*
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Recruited into Korean Medicine Daejeon Citizen Cohort (KDCC) study from 2017
(n=4046)"

to 2019

.

N

1. Eligible men and women who aged 30-50
years, who resident in Daejeon area were
included and surveyed the questionnaires by
trained medical staff.

* Exclusion criteria: people who diagnosed with

cancer (malignant tumor) or CVD (myocardial
infarction, angina, stroke/apoplexy)

Taeeum

(n=1902)

Soeum
(n=876)

Soyang
(n=1268)

Final data available for analysis of association between body composition and healthy eating status by constitution typef

(n=1967)’
A \ 4
2. Excluded: 2079
No arfthropometric measurement (n=2000) Taceum Soeumn Soyang
No dietary assessment (n=34) (n=1000) (n=389) (0=578)
N/A health-related behaviors (n=45) ” " .
%

+ . . .
Constitution type was categorized into three groups: Taeeum, Soeum and Soyang

Figure 1. Flow diagram illustrating the selection of subjects for analysis
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Adjusted covariates: Age, gender, body mass index, physical activity, smoking status, alcohol consumption and energy intake (kcal)
within group.

Statistical significance was accepted at p <0.05 * between groups or

Figure 2. Differences in ASM(%) and PBF(%) of the participants by the tertiles of total KHEI score according to their
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