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Study on relationship between caffeine intake level and metabolic syndrome and
related diseases in Korean adults: 2013 ~ 2016 Korea National Health and Nutrition

Examination Survey

Jung-Sug Lee, Hyoung-Seop Park, Sanghoon Han, Gegen Tana and Moon-Jeong ChangT
Department of Food and Nutrition, Kookmin University, Seoul 02707, Korea

ABSTRACT

Purpose: This study examined the relationship between caffeine intake and metabolic syndrome in Korean adults using the
2013 ~ 2016 Korea National Health and Nutrition Examination Survey data (KNHANES), Methods: The caffeine database (DB)
developed by Food and Drug Safety Assessment Agency in 2014 was used to estimate the caffeine consumption, The food
and beverage consumption of the 24 hr recall data of 2013 ~ 2016 KNHANES were matched to items in the caffeine DB and
the daily caffeine intakes of the individuals were calculated, The sample was limited to non—pregnant healthy adults aged
19 years and older, who were not taking any medication for disease treatment, Results: The average daily caffeine intake
was 41,97 mg, and the daily intake of caffeine of 97% of the participants was from coffee, teas, soft drinks, and other
beverages. Multivariate analysis showed that the caffeine intake did not affect metabolic syndrome, hypertension, low
HDL—cholesterol, and abdominal obesity, Diabetes and hypertriglyceridemia, however, were 0,76 (95% Cl: 0,63 ~ 0.93), and
0.87 (95% ClI: 0,77 ~ 0,98) in third quintile (Q3), and 0,66 (95% ClI: 0.53 ~ 0.82) and 0.83 (95% CI: 0,73 ~ 0.94) in fourth
quintile (Q4) compared to Q1, respectively, Therefore, caffeine intake of 3,66 ~ 4581 mg per day is related to a lower risk
of diabetes and hypertriglyceridemia, Conclusion: The study showed that adequate caffeine intake (approximately 45 mg)
was associated with a lower prevalence of diabetes and hypertriglyceridemia, Therefore, it can be used as a guideline for

the adequate level of caffeine intake for maintaining health,
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2013 ~2016 KNHANES
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A

n=20,558 (Total)
(Male 8,428, Female 12,130)

Fig. 1. The prodecure of selecting the subjects
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Table 4. Logistic regression analysis between daily caffeine infake and metabolic syndrome

Normoal Disease Crude Sex, age adjusted Muttivariate adjusted”

Hypertension

Q1 (0.00 mg) 2,945 (23.43)” 2,098 (25.02) 1 1 1

Q2 (<3.66 mg) 1,579 (11.81) 1,290 (15.69) 1.24 (1.10, 1.41Y  1.11 (0.97, 1.27) 1.16 (1.00, 1.33)

Q3 (3.66 < ~12.31 mg) 2,292 (17.45) 1,716 (20.99) 1.13 (1.01, 1.2¢) 1.00 (0.89, 1.14) 1.00 (0.87, 1.14)

Q4 (12.31 < ~ 45.81 mg) 2,503 (20.97) 1,467 (20.49) 0.92 (0.82, 1.02) 0.94 (0.83, 1.07) 0.94 (0.82, 1.08)

Q5 (>45.85 mg) 2,905 (26.34) 1,068 (17.81) 0.63 (0.57, 0.71) 0.99 (0.87, 1.13) 1.08 (0.94, 1.24)
p for trend < 0.0001 0.3509 0.9211
Diabetes

Q1 (0.00 mg) 4,129 (22.89) 615 (29.69) 1 1 1

Q2 (<3.66 mg) 2,449 (12.83) 372 (16.97) 1.02 (0.85, 1.22) 0.89 (0.74, 1.07) 0.94 (0.77, 1.14)

Q3 (3.66 < ~12.31 mg) 3,482 (18.56) 426 (20.70) 0.86 (0.72, 1.02) 0.76 (0.63, 0.91) 0.76 (0.63, 0.93)

Q4 (12.31 < ~ 45.81 mg) 3,553 (21.29) 341 (17.19) 0.62 (0.51, 0.75) 0.67 (0.55, 0.82) 0.66 (0.53, 0.82)

Q5 (>45.85 mg) 3,672 (24.44) 244 (15.45) 0.49 (0.39, 0.60) 0.86 (0.68, 1.08) 1.00 (0.78, 1.27)
p for trend < 0.0001 0.0062 0.0548
Abdominal obesity

Q1 (0.00 mg) 3,744 (23.61) 1,465 (25.00) 1 1 1

Q2 (£3.66 mg) 2,113 (13.09) 880 (13.54) 0.98 (0.86, 1.12) 0.91 (0.80, 1.04) 0.93 (0.80, 1.07)

Q3 (3.66 < ~ 12,31 mg) 2,950 (18.29) 1,226 (20.17) 1.04 (0.92, 1.18)  0.99 (0.87, 1.12) 0.99 (0.87, 1.13)

Q4 (12.31 < ~ 45.81 mg) 3,004 (20.91) 1,082 (20.27) 0.92 (0.81, 1.04) 0.92 (0.81, 1.09) 0.94 (0.81, 1.08)

Q5 (>45.85 mg) 3,106 (24.09) 956 (21.03) 0.83 (0.73, 0.94) 0.99 (0.87, 1.13) 1.06 (0.92, 1.22)
p for trend 0.0019 0.8405 0.5458
Low HDL-cholesterol

Q1 (0.00 mg) 2,483 (22.22) 2,280 (25.51) 1 1 1

Q2 (<£3.66 mQ) 1,514 (12.4¢) 1,319 (14.31) 1.00 (0.88, 1.13) 0.87 (0.76, 0.99) 0.89 (0.78, 1.02)

Q3 (3.66 <~ 12.31 mg) 2,121 (17.79) 1,798 (20.25) 0.99 (0.89, 1.11)  0.88 (0.79, 0.99) 0.89 (0.79, 1.00)

Q4 (12.31 < ~ 45.81 mg) 2,290 (21.40) 1,611 (20.19) 0.82 (0.74, 0.92) 0.89 (0.79, 1.01) 0.89 (0.79, 1.01)

Q5 (>45.85 mg) 2,519 (26.13) 1,403 (19.74) 0.66 (0.59, 0.74) 0.86 (0.77, 0.98) 0.90 (0.79, 1.03)
p for trend < 0.0001 0.0339 0.1277
Hypertriglyceridemia

Q1 (0.00 mg) 2,819 (23.04) 1,944 (24.26) 1 1 1

Q2 (<3.66 mgQ) 1,644 (12.61) 1,189 (14.15) 1.07 (0.94, 1.20) 0.95 (0.84, 1.07) 0.93 (0.82, 1.06)

Q3 (3.66 < ~12.31 mg) 2,398 (18.48) 1,621 (19.18) 0.99 (0.88, 1.10) 0.90 (0.80, 1.01) 0.87 (0.77, 0.98)

Q4 (12.31 < ~ 45.81 mg) 2,434 (21.03) 1,467 (20.76) 0.94 (0.83, 1.05) 0.88 (0.78, 0.99) 0.83 (0.73, 0.94)

Q5 (>45.85 mg) 2,598 (24.84) 1,324 (21.65) 0.83 (0.74, 0.93) 1.00 (0.89, 1.13) 0.99 (0.87, 1.13)
p for trend 0.0003 0.5598 0.3432
Metabolic syndrome

Q1 (0.00 mg) 3,797 (23.43) 1,422 (25.97) 1 1 1

Q2 (<£3.66 mgQ) 2,123 (12.60) 873 (15.40) 1.10 (0.97, 1.2¢) 1.00 (0.87, 1.14) 1.00 (0.87, 1.15)

Q3 (3.66 < ~12.31 mg) 3,043 (18.11) 1,138 (21.19) 1.06 (0.93, 1.20) 0.97 (0.85, 1.11) 0.93 (0.81, 1.07)

Q4 (12.31 < ~ 45.81 mg) 3,168 (21.16) 925 (19.25) 0.82 (0.72, 0.94) 0.88 (0.77, 1.02) 0.86 (0.74, 1.00)

Q5 (>45.85 mg) 3,318 (24.71) 751 (18.18) 0.66 (0.58, 0.76) 1.02 (0.88, 1.17) 1.06 (0.91, 1.24)
p for trend < 0.0001 0.5530 0.7170

1) Adjusted for age, sex (male, female), education (elementary school or lower, middle school, high school, college or higher), alcohol
drinking (drinker, non-drinker), aerobic activity (activity, non-activity), smnoking (smoker, non-smoker), individual income (low, medium-low,

medium-high, high), tofal sugar infake, fotal energy intake

2) n (%)

3) Odds ratio (95% confidence intervals)
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