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Meal Regularity is Associated with Nutrient Adequacy and
Cardiovascular Risk Factors in Korean Adults

Se Ah Park’, Hyun Ah Park

1Departme,\nt of Family Medicine, Miz-Medi Hospital,

*Department of Family Medicine, Inje University Seoul Paik Hospital

Background: This study tests a hypothesis that the conventional meal pattern of eating all of breakfast, lunch,
and dinner is associated with nutrients adequacy and cardiovascular risk factors in Korean adults.

Methods: This study uses the 24-hour dietary recall and the eating habit questionnaires from the nutrition sur-
vey of the 2005 Korean National Health and Nutrition Examination Survey. A total of 6,439 adults consisting of
2,886 men and 3,553 women were included in the analysis. The question, “Did you eat all of breakfast, lunch,
and dinner for the last two days?” was given. A “yes” classified the participant as a 'regular eater’ (RE), a “no”,

an ‘irregular eater’ (IRE).

Results: Among the study participants, 71% (n=2,061) of men and 65.1% (n=2,314) of women were REs.
Proportions of REs increased with age. Meal regularity was significantly related to marital status, regular ex-
ercise (men), and smoking status (women). The RE group had a greater tendency for eating with family mem-
bers and less tendency for eating out (women). The meal regularity was related with macronutrients intake and
the adequacy of micronutrients intake. The IRE group had a significantly higher fasting glucose (men) and LDL

cholesterol level than the RE group.

Conclusions: A regular eating habit of three meals per day is not only associated with nutrients intake, but re-

lated with cardiovascular risk profiles.
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Table 1. Sociodemographic and lifestyle characteristics by meal regularity in Korean adults

Men Women
mean or proportion (SE) RE’ IRE’ P P RE’ IRE’ P P
n 2061 825 2314 1239
Age (y1) 458 (05) 368 (07) <0.001 <0.001 484 (05) 387 (0.6)  <0.001 <0.001
Married 773 (17) 561 (2.8) <0.001 0.015 7.7 (14) 604 (1)  <0.001 <0.001
Education (yr)
0-6 143 (1.0) 5.1 (0.9) <0.001 0.305 333 (14) 141 (13)  <0.001 0.825
7-12 462 (17) 466 (27) 25 (15 494 (2.1)
13~ 395 (17) 483 (2.8) 242 (14) 365 (2.1)
Alcohol intake (g/day)
0~29 784 (13) 743 (24) 0.122 0.139 947 (07) 921 (1.1) 0.030 0.154
>30 216 (13) 257 (24) 53 (07) 7.9 (L1)
Smoker (%) 457 (17) 508 (29) 0.120 0.988 38 (05) 68 (1.0) 0.003 0.004
Regular exercise 54.9 (1.7) 43.9 (2.3) 0.001 0.004 45.4 (1.5) 44.8 (2.2) 0.794 0.570
BMI (kg/m2)’ 240 (0.1) 238 (32) 0.297 0772 235 (0.1) 231 (02) 0.020 0.092
0~18.4 3.5 (0.6) 3.2 (0.9) 0.296 0.909 39 (06) 62 (1.2) 0.024 0.057
18.5~22.9 314 (16) 382 (29) $36 (15) 473 22)
23.0~24.9 296 (16) 229 (23) 28 (12) 192 (15)
>30 355 (1.6) 356 (2.7) 297 (13) 273 (1.9)
Chronic diseases
Hypertension 14.8 (1.0) 82 (1.2) <0.001 0.439 189 (12) 7.6 (0.9)  <0.001 0.130
Diabetes 6.0 (0.6) 3.7 (08) 0.029 0.389 64 (07) 15 (04) <0001 0.005
Hyperlipidemia 45 (0.6) 28 (0.7) 0.097 0.976 37 (05) 24 (05) 0.081 0458
Medication use
Antihypertensives 10.9 (0.9) 47 (0.9) <0.001 0.977 156 (10) 64 (09)  <0.001 0316
Antidiabetic drugs 43 (05) 15 (05) 0.006 0.900 52 (06) 12 (03)  <0.001 0.023
Lipids lowering drugs 1.3 (0.3) 0.5 (0.3) 0.110 0.567 1.5 (0.3) 5.6 (0.2) 0.028 0.535

"BMLI, body mass index; RE, regular eater, those who ate three meals (breakfast, lunch, and dinner) in previous two days; IRE, irregular eater,
those who skipped at least one meal in previous two days.

"Unadjusted p by logistic regression analysis (weighed).

'Adjusted p by multivariate logistic regression analysis (weighed) after controlling for age (continuous), marital status (married/single), education
level (<7 yr, 7~12 yr, >12 yr), alcohol intake (<30 g/d, >30 g/d), smoking (yes/no), exercise (yes/no), and BMI (continuous).
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Table 2. Eating habits by meal regularity in Korean adults
Men Women
N (%) RE’ IRE P P RE’ IRE’ Pf P
N 2,061 825 2,314 1,239
Eating with family members
Brealfast 1,419 (68.9) 237 (287)  <0.001  <0.001 1,648 (71.2) 48 (362) <0001  <0.001
Lunch 580 (28.1) 91 (11.0) <0001 0019 719 (31.1) 23 (180)  <0.001 0.002
Dinner 1,505 (73.0) 501 (60.7)  <0.001  0.129 1,713 (74.0) 757 (61.1)  <0.001  0.001
Frequency of eating out
>2/day 167 (81) 110 (133) <0001 0319 61 ( 2.6) 82 (67) <0001 0001
1/day 847 (41.1) 399 (48.4) 388 (16.8) 351 (283)
Rare 1047 (508) 316 (38.3) 1,865 (80.6) 805 (65.0)
Frequency of snacking 0.062 0.408 0.693 0.245
>3/day 88 ( 4.3) 44 (53) 132 ( 5.7) 75 ( 6.1)
2/day 236 (11.5) 101 (122) 379 (16.4) 204 (16.5)
<1/day 1,737 (843) 680 (82.4) 1,803 (77.9) 960 (77.5)
Dietary supplement use 478 (23.2) 162 (19.6) 0.038 0.968 571 (32.5) 373 (30.1) 0.151 0.869
Favorite snack choices
1 favorite Fruits&juice  Fruits&juice Fruits&juice  Fruits&juice
(18.8%) (13.9%) (28.3%) (23.0%)
d . Beverage Snacks Millsedairy Milkedairy
2™ favorite (9.5%) (13.5%) products products
(9:4%) (13.9%)

‘RE, regular eater, those who ate three meals (breakfast, lunch, and dinner) in previous two days; IRE, irregular eater, those who skipped at least

one meal in previous two days.

"Unadjusted p by logistic regression analysis
'Adjusted p by multivariate logistic regression analysis after controlling for age (continuous), marital status (married/single), education level (<7 yr,

7~12 yr, >12yr), alcohol intake (<30 g/d,

>30 g/d), smoking (yes/no), exercise (yes/no), and BMI (continuous).
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Table 3. Meal regularity and intake of macronutrients, fiber in Korean adults
Men Women
Mean (SD) RE’ IRE P P RE’ IRE P P
N 2,061 825 2,314 1,239
Energy (Kcal) 2,379 (881) 2,146 (943)  <0.001 <0.001 1,879 (661) 1,575 (683)  <0.001 <0.001
Absolute intake amount
Protein (g) 91 ( 45) 81 (43)  <0.001 <0.001 71 ( 33) 61 (35)  <0.001 <0.001
Fat (g) 48 ( 36) 51 (36) 0.115 0.001 36 (27) 36 (29) 0.699 <0.001
Carbohydrates (g) 361 (120) 302 (134) <0.001 <0.001 312 (103) 243 (102) <0.001 <0.001
Fiber (g) 9.3 (4.9 74 (44) <0.001 <0.001 7.8 (4.1) 5.7 ( 3.5) <0.001 <0.001
Nutrient density
Protein (%) 15.1 ( 4.0) 15 (4.5) 0.283 0.265 14.8 ( 3.9) 15.1 ( 6.5) 0.103 0.821
Fat (%) 17.1 ( 8.1) 203 (8.9) <0.001 0.009 16.0 ( 8.0) 193 ( 9.5) <0.001 <0.001
Carbohydrates (%) 62.8 (12.4) 58.2 (14.0) <0.001 <0.001 67.7 (10.3)  63.5 (12.96) <0.001 <0.001
Fiber (g/1000Kcal) 40 ( 1.7) 36 (1.8)  <0.001 0.022 42 (1.9 37 (20)  <0.001 0.004

"RE, regular eater, those who ate three meals (breakfast, lunch, and dinner) in previous two days; IRE, irregular eater, those who skipped at least

one meal in previous two days.
"Unadjusted p by logistic regression analysis.

*Adjusted p by multivariate logistic regression analysis after controlling for age (continuous), marital status (married/single), education level (<7 yr,
7~12 yr, >12 yr), alcohol intake (<30 g/d, >30 g/d), smoking (yes/no), exercise (yes/no), and BMI (continuous).

Table 4. Meal regularity and proportion of participants taking in less than EAR’ micronutrients in Korean adults

Men ‘Women
N (%) RE’ IRE P P RE’ IRE P P
N 2,061 825 2,314 1,239
Calcium 1,067 (523) 531 (65.0)  <0.001 <0.001 1437 (62.8) 946 (77.4)  <0.001 <0.001
Iron 162 (7.9) 152 (18.6)  <0.001 <0.001 341 (149) 373 (304)  <0.001 <0.001
Vitamin A 571 (280) 273 (334) 0.004 <0.001 787 (344) 569 (46.4)  <0.001 <0.001
Thiamin 636 312) 29 (36.2) 0.009 <0.001 1,162 (50.8) 733 (59.8)  <0.001 <0.001
Riboflavin 760 (37.3) 321 (39.3) 0.311 <0.001 1,209 (52.9) 741 (60.4)  <0.001 <0.001
Niacin 372 (18.2) 248 (304)  <0.001 <0.001 833 (36.4) 59 (485)  <0.001 <0.001
Vitamin C 796 (39.0) 403 (49.3)  <0.001 <0.001 1082 (473) 699 (57.0)  <0.001 <0.001

"EAR, estimated average requirement; RE, regular eater, those who ate three meals (breakfast, lunch, and dinner) in previous two days; IRE,
irregular eater, those who skipped at least one meal in previous two days.

"Unadjusted p by logistic regression analysis.

*Adjusted p by multivariate logistic regression analysis after controlling for age (continuous), marital status (married/single), education level (<7
yr, 7~12 yr, >12 yr), alcohol intake (<30 g/d, >30 g/d), smoking (yes/no), exercise (yes/no), and BMI (continuous).
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Table 5. Age-adjusted means for cardiovascular risk factors by meal regularity

Men Women

Mean (SD) RE IRE’ P P RE’ IRE’ P P
N 2,061 825 2314 1,239

Systolic blood pressure (mmHg) 1209 (0.4) 1223 (0.7) 0.084 0.178 113.1 (0.4) 1145 (0.5) 0.023 0.163
Diastolic blood pressure (mmHg) 80.3 (0.3) 80.0 (0.5) 0.577 0.721 73.5 (0.2) 74.4 (0.3) 0.021 0.082
Fasting blood glucose (mg/dl) 952 (05) 979 (09) 0012 0.049 913 (04) 913 (05) 0979 0744
Total cholesterol (mg/dl) 1842 (0.9)  187.0 (16)  0.145 0.038 1842 (09) 1869 (1.6)  0.145 0.051
HDL cholesterol (mg/dl)’ 24 (03)  425(05) 0864 0.714 424 (03) 42505 0864 0022
LDL cholesterol (mg/dl)’ 1127 (08) 1155 (14)  0.110 0.018 1127 (0.8) 1155 (14) 0110 0047
Triglyceride (mg/dl) 162.7 (4.2) 158.7 (7.3) 0.646 0.729 162.7 (4.2) 1587 (7.3) 0.646 0.919

HDL, high-density lipoprotein; LDL, low-density lipoprotein; RE, regular eater; those who ate three meals (breakfast, lunch, and dinner) in
previous two days, IRE, irregular eater, those who skipped at least one meal in previous two days. Subjects reporting taking medications for
hypertension (n=775), diabetes (n=279), and hypercholesterolemia (n=80) were excluded from the analysis of blood pressure, fasting glucose, and

serum lipids, respectively.
Age-adjusted p by general linear modeling.

"Multivariate adjusted P by general linear modeling after for controlling age (continuous), marital status (married/single), education level (<7 yr,
7~12 yr, >12 yr), alcohol intake (<30 g/d, >30 g/d), smoking (yes/no), exercise (yes/no), and BMI (continuous).
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