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Purpose : The 2020 Dietary Guidelines Advisory Committee specifically noted that meal frequency is associated
with risks for cardiovascular disease, type 2 diabetes, and all-cause mortality, although the current evidence on meal
frequency is conflicting. As meal frequency itself is affected by various factors, the aim of the study was not only
to examine its relationships with cardiometabolic risk but also to identify the mediating effects of dietary quality.
Methods : This study used a descriptive correlational design. In all 8,141 healthy adults participated in the
study. Measurements included meal frequency, cardiometabolic risk, and diet quality. Data were analyzed using
descriptive statistics, Pearson’s correlation coefficient analysis, and process macro bootstrapping model 4.
Results : The meal frequency was 3.5240.61 times per day, the risk of cardiovascular metabolic diseases was
0.01£0.61 points, and the diet quality was 62.08+13.87 points. In mediation analysis, the effect of meal frequency
on cardiometabolic risk score was completely mediated by diet quality. Conclusion : Improved diet quality in
healthy adults should be considered when designing meal frequency interventions aimed at reducing their
cardiometabolic risk, as the effect of meal frequency support on cardiometabolic risk was found to be mediated
by diet quality.
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Table 1. General Characteristics and Meal Frequency, Cardiometabolic Risk and Diet Quality in Participants

(N=8,141)
Variables Categories n(%) or Mean+SD
Socioeconomic status Age(year) 41.58 +12.75
Sex Male 3,369 (41.1)
' Female 4,822 (58.9)
House income (Quantile) 1st(Low) 722 (8.8)
2nd 1,951 (23.8)
3rd 2,608 (31.8)
4th(high) 2,910 (35.6)
Education <Flementary school 561 (6.8)
Middle school 591 (7.2)
High school 2,939 (35.9)
>University 4,100 (50.1)
Marital status Married 5,996 (73.2)
Single 2,195 (26.8)
Health behavior Body mass index (kg/m’) : 23.73 £3.71
Eating—out frequency >1/day 2,466 (30.1)
Rare 5,725 (69.9)
Alcohol intake 0 5,836 (71.2)
<30g/day 549 (6.8)
>30g/day 1,806 (22.0)
Current smoking Never or Past 6,640 (81.1)
Current 1,551 (18.9)
Physical activity Yes 4,133 (50.5)
No 4,058 (49.5)
Sedentary time <8/day 3,608 (44.0)
>8/day 4,583 (56.0)
Diet supplement use Yes 4,056 (49.5)
No 4,135 (50.5)
Medication use Antihypertensives Yes 706 (8.6)
No 7,485 (91.4)
Lipid lowering drugs Yes 428 (5.2)
No 7,763 (94.8)
Disease prevalence Hypertension - Disease prevalence Yes 1,042 (12.8)
No 7,099 (87.2)
Dyslipidemia Yes 818 (10.0)
No 7,324 (90.0)
Cardiometabolic rist Fasting blood sugar 96.08 +17.06
factor <100mg/dl 5,991 (73.6)
>100mg/dl 2,150 (26.4)
Triglyceride 131.29 +£114.22
<150mg/dl 5,951 (73.1)
>150mg/dl 2,190 (26.9)
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High density lipoprotein
>40mg/dlI*
<40mg/dl
Wiaist circumference
Male >90cm, Female>85cm

Male <90cm, Female<85cm

Systolic blood pressure

52.6 £12.72
6,784 (83.3)
1,357 (16.7)

80.7 £10.30
2,264 (27.8)

5,877 (72.2)

115.00 £14.96

<140mmHg 7587 (93.2)
>140mmHg 554 (6.8)
Diastolic blood pressure 76.32 +£10.02
<90mmHg 7,343 (90.2)
>90mmHg 798 (9.8)
Meal frequency 3.52 £0.61
1/day 39 (0.5
2/day 455 (5.5)
3/day 3,027 (37.0)
4/day 4,670 (57.0)
Cardiometabolic risk 0.01 £0.61
Diet quality 62.08 +13.87
Adequacy Have breakfast 6.95 +£3.90
Mixed grains intake 1.90 £2.10
Total fruits intake 224 £2.17
Fresg fruits intake 246 £2.36
Total vegetables intake 347 +£1.48
Vegetables intake excluding 3.17 £1.63
Kimchi and pickled vegetables
intake
Meat, fish, eggs and beans 7.10 £3.04
intake
Milk and milk products 340 +4.42
intake
Moeration Percentage of energy frome 7.17 £4.06
saturated fatty acid
Sodium intake 6.69 +3.28
Percentage of energy from 9.07 £2.44
sweets ad beverages
Balance of energy intake Percetage of energy from 263 £2.11
carbohydrate
Percetage of energy intake 3.46 +£2.06
from fat
Energy intake 3.02 £2.24

SD=Standard deviation
*Diagnostic criteria for dyslipidemia by KSoLA (Korean Society of Lipid and Atherosclerosis)
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Table 2. Correlations between Meal frequency, Diet quality and Cardiometabolic risk score (V=8,141)
: Meal frequency Diet quality Cardiometabolic risk
Variables
r(p)
Meal frequency 1
Diet quality A44(<.00D) 1
Cardiometabolic risk -.07(.036) -.03(.025) 1

Table 3. Mediated Effect of Diet Quality in the Relationship between Meal Frequency and Cardiometabolic Risk

(IV=8,141)
Bootstrapping” Boot Effect’ Boot SE BootLLCl BootULC
Total effect :
Meal frequency — -0.016 0.007 -0.031 -0.002

Cardiometabolic risk

Total direct effect : Meal

frequency — -0.008 0.008 -0.024 0.007
Cardiometabolic risk

Total indirect effect :

Diet quality — -0.008 0.003 -0.014 -0.003
Cardiometabolic risk

*5,000 bootstrap samples; "Unstandardized regression coefficients are reported after adjustment for age, body mass index, sex,
household income, education, marital status, eating—out frequency, alcohol intake, smoking, physical activity, sedentary time,
diet supplement use, medication use, and disease prevalence.

Boot=Bootstrapping; SE=Standard error; LLCI=Low limit 95% confidence interval; ULCI=Upper limit 95% confidence interval

2. MAL "I AMSEMTHAREE i, AAF ROl & AL A9 w7 a= BAIFCE 72519 tHB=-0.008,
24| 95% Bootstrap confidence interval [-0.014, -0.003)).
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Qg ATR= Table 23+ 7t} 7+ W9l 7o) AlpkAks gt =9 TAE SAHCE §osttB=-0.001, p=

< -.07~.449] =2 7HHE AAF Hles AAF A(r=.44, .004). &2 AAF Rl AAF FE o)1, ool 4
p <.00D)T ARATIAS BT, AFBPAFLE 9 oS AR dEdHE WidEs A4S
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Diet Quality J

7.624 0.001
(<00D) (.004)
-0.009
(.057) . )
‘ Meal Frequency ‘ Cardl%n_lelzabohc
is

* Unstandardized regression coefficients are reported after adjustment for age, body mass
index, sex, household income, education, marital status, eating-out frequency, alcohol intake,
smoking, physical activity, sedentary time, diet supplement use, medication use, and disease

prevalence.

Figure 2. Results of mediation analysis
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