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Association between Breakfast Skipping and Homeostasis Model Assessment of Insulin Resistance
and the Atherosclerotic Cardiovascular Disease Risk in Non-Diabetic Korean Adults Aged 40—79
Years

Hyunhee Lee, Yousun Kang, Kyungchai Yoon, Youhyun Song, Jae Yong Shim*
Department of Family Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: It is reported that the decline in breakfast consumption is associated with diabetes, metabolic disease, and cardiovascular disease. This
study analyzed the association between skipping breakfast and the homeostasis model assessment of insulin resistance (HOMA-IR) and
atherosclerotic cardiovascular disease (ASCVD) risk among non-diabetic Korean adults aged 40-79 years who did not take medication for
hypertension or dyslipidemia.

Methods: This study included 1,001 adults from the Sixth Korea National Health and Nutrition Examination Survey in 2015. Participants were classified
into two groups based on those who skipped breakfast and those who ate breakfast. Analysis of covariance was performed to compare the average
value of HOMA-IR between the two groups. Logistic regression analysis was used to evaluate the relationship between skipping breakfast and
HOMA-IR and ASCVD risk. All analyses were performed after adjusting for covariates.

Results: There was no significant association between the group that skipped breakfast and HOMA-IR or ASCVD risk. However, the odds ratio of ASCVD
risk was 3-fold higher in male in the skipping breakfast group that skipped breakfast than in those that ate breakfast.

Conclusion: Previous studies that suggested there was an association between skipping breakfast and ASCVD risk may have been biased as they
included individuals taking medication, and thus, this could have led to incorrect results. Therefore, further studies on the association between
breakfast consumption and ASCVD risk should consider practical factors that can affect eating habits, such as regular medication use in their
analysis.
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HOMA-IR=
[fasting insulin (uIU/; mL)Xfasting blood glucose (mg/dL)] /405

Participants 40-79 years in
the KNHANES 2015 (n=4,123)

1,639 records of subjects were excluded
who had glucose =126
who had dibetes mellitus —
who had insulin or oral hyperglycemic
agents treatment

53 records of subjects were excluded
who had pregnancy

who had stroke

who had cardiovascular disease

| 2,431 participants |

946 records of subjects were excluded
who had antihypertensive —
or dyslipidemia drugs

| 1,485 participants |

484 records of subjects were exclued
who had missing value

1,001 participants

Figure 1. Flowchart showing the selection of study subjects.
KNHANES, Korea National Health and Nutrition Examination Survey.
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=2
density lipoprotein ZFH|AEHE-2 Hitachi Automatic Analyzer 7600
(Hitachi, Tokyo, Japan) 7|75 AF&5}+0] enzyme method & ©|-8-5F%
1 FFE A A (hemoglobin Alc) HAR= HLC-723G7 (Tosoh, Tokyo,
Japan)E AH8-519] high performance liquid chromatography B30 2

Table 1. General and lifestyle characteristics by breakfast consumption

Skipping breakfast

Variable P-value
Yes No
All 228 (25.0) 773 (75.0)
Age (y) 48 40+0.46 53.30+0.36 <0.001
Sex 0.801
Male 83 (45.6) 301 (46.7)
Female 145 (54.4) 472 (53.3)
Household income level 0.373
Low 21(7.3) 108 (11.3)
Mid-low 47 (20.0) 181 (21.4)
Mid-high 73 (33.1) 212 (28.8)
High 87 (39.6) 272 (38.5)
Educational level 0.004
<Elementary school 20(5.8) 163 (16.4)
Middle school 29(13.2) 110(12.8)
High school 91(39.3) 258 (34.5)
>College 88 (41.7) 242 (36.3)
Economic activity 0.107
Yes 165 (75.7) 501 (69.8)
No 63 (24.3) 272 (30.2)
Smoking <0.001
Yes 53(29.9) 82 (13.4)
No 175 (70.1) 691 (86.6)
Drinking 0.003
Yes 127 (62.8) 349 (49.6)
No 101 (37.2) 424 (50.4)
Physical activity 0.430
Yes 110 (47.8) 366 (51.1)
No 118 (52.2) 407 (48.9)
Hypertension 0.057
Yes 8(3.4) 17 (1.7)
No 220 (96.6) 756 (98.3)
Change of body weight 0.002
No 129 (57.1) 550 (70.0)
Decreased 29(12.6) 88(11.4)
Increased 70 (30.3) 135(18.5)
High stress 0.136
Yes 63 (28.3) 157 (22.7)
No 165 (71.7) 616 (77.3)

Values are presented as unweighted number (weighted %) or meantstandard
error.
P-values are from Rao-Scott y? test or ANOVA.
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Table 2. Anthropometric, blood biochemical and nutritional indices by breakfast consumption

) Skipping breakfast
Variable P-value
Yes No

Body mass index (kg/m2) 23.47+0.28 23.34+0.11 0.654
Waist circumference (cm) 80.95+0.69 80.7410.34 0.786
Total cholesterol (mg/dL) 200.17+2.46 198.42+1.46 0.532
Triglycerides (mg/dL) 129.41+5.80 128.2614.27 0.868
HDL cholesterol (mg/dL) 50.91+0.88 52.15+0.55 0.220
Systolic blood pressure (mmHg) 114.35+1.16 116.6440.61 0.080
Diastolic blood pressure (mmHg) 77.16+0.86 75.83+0.41 0.161
Energy intake (kcal/day) 2009.63+£72.99 2155.52+39 41 0.068
Protein intake (g/day) 70.75+3.58 75.88+1.69 0.168
Fat intake (g/day) 45.82+2 .55 45.30+1.64 0.860
Carbohydrates intake (g/day) 307.90£11.20 338.15+4.95 0.013
Fasting plasma glucose (mg/dL) 90.72+0.42 90.9340.22 0.671
HbA1c (%) 5.39+0.02 5.44+0.01 0.037
Fasting plasma insulin (ulu/mL) 5.96+0.24 6.06£0.17 0.709

Values are presented as meantstandard error.
HDL, high density lipoprotein; HbA1c, hemoglobin A1c.
P-values are from Rao-Scott y? test or ANOVA.

Korean J Fam Pract. 2020;10(3):200-207

www kjfp.or.kr 203



KJFP

Korean Journal of Family Practice Hyunhee Lee, et al. Association between Breakfast Skipping and HOMA-IR and ASCVD Risk

Table 3. Comparison of average value HOMA-IR among groups by breakfast consumption

Skipping breakfast

Subject Model Variable P-value
Yes No

All 0 HOMA-IR 1.35+0.06 1.37£0.04 0.751
1 HOMA-IR 1.33+0.06 1.37+0.04 0.537
2 HOMA-IR 1.30£0.05 1.36+0.04 0.261

Male 0 HOMA-IR 1.26%£0.08 1.40£0.06 0.140
1 HOMA-IR 1.24+0.08 1.41£0.06 0.067
2 HOMA-IR 1.27+£0.09 1.44+0.07 0.076

Female 0 HOMA-IR 1.42+0.08 1.34£0.04 0.373
1 HOMA-IR 1.41£0.08 1.34+0.04 0.462
2 HOMA-IR 1.45£0.10 1.44+0.10 0.860

Values are presented as meantstandard error.

HOMA-IR, homeostasis model assessment of insulin resistance.

Model 1: adjusted for age, sex (except male and female group). Model 2: Model 1+household income level, education level, economic activity, stress, smoking, drink-
ing, physical activity, body mass index, energy intake, protein intake, carbohydrates intake, fat intake.

P-values are from ANOVA (unadjusted) or ANCOVA (adjusted).

Table 4. Relationship between breakfast consumption and insulin resistance

HOMA-IR >2.5

Subject Model Predictor - - - P-value
Odds ratio (95% confidence inverval)

All 0 Skipping 1.083 (0.643-1.824) 0.765
1 Skipping 1.083 (0.624-1.879) 0.776
2 Skipping 1.045 (0.541-2.019) 0.895

Male 0 Skipping 0.478 (0.196-1.169) 0.105
1 Skipping 0.473 (0.196-1.143) 0.096
2 Skipping 0.347 (0.065-1.865) 0.217

Female 0 Skipping 1.758 (0.879-3.516) 0.110
1 Skipping 1.779 (0.857-3.695) 0.122
2 Skipping 1.509 (0.715-3.188) 0.280

HOMA-IR, homeostasis model assessment of insulin resistance.
HOMA-IR >2.5: insulin resistance group, <2.5: normal group. Model 1: adjusted for age, sex (except male and female group). Model 2: Model 1+household income
level, education level, economic activity, stress, smoking, drinking, physical activity, body mass index, energy intake, protein intake, carbohydrates intake, fat intake.
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10~year-ASCVD risk (>7.5%) including medication group

10-year-ASCVD risk ASCVD risk (>7.5%)

Subject Model Predictor
OR (95% Cl) P-value OR (95% Cl) P-value
All 0 Skipping 0.486 (0.357-0.660) <0.001 0.638 (0.410-0.993) 0.047
1 Skipping 1.712 (0.915-3.202) 0.092 2.777 (1.093-7.057) 0.032
2 Skipping 1.194 (0.538-2.653) 0.662 2.227 (0.751-6.604) 0.148
Male 0 Skipping 0.512 (0.338-0.775) 0.002 0.747 (0.416-1.342) 0.328
1 Skipping 1.657 (0.815-3.369) 0.163 2.860 (1.019-8.026) 0.046
2 Skipping 1.248 (0.509-3.058) 0.628 3.054 (1.051-8.873) 0.040
Female 0 Skipping 1.248 (0.509-3.058) <0.001 0.345 (0.133-0.898) 0.029
1 Skipping 1.646 (0.665-4.078) 0.281 1.505 (0.484-4.685) 0.479
2 Skipping 1.032 (0.338-3.155) 0.956 6.588 (0.593-73.198) 0.125

ASCVD, atherosclerotic cardiovascular disease; OR, odds ratio; Cl, confidence interval.

ASCVD risk: 10-year ASCVD risk was measured using the pooled cohort equation, 10-year risk <7.5%: normal group, >7.5%: high-risk group. Medication group: par-
ticipants who took antihypertensive or dyslipidemia drugs. Model 1: adjusted for age, sex (except male and female group). Model 2: Model 1+household income level,
education level, economic activity, stress, smoking, drinking, physical activity, body mass index, energy intake, protein intake, carbohydrates intake, fat intake.
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