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Obesity is a major public health concern worldwide. The World

types.4 Endogenous antioxidants, such as glutathione peroxidase,

Health Organization estimated that more than 650 million adults

superoxide dismutase, and catalase, are produced in the body.4 Ex-

were obese (body mass index [BMI] ≥ 30 kg/m2) in 20161; ac-

ogenous antioxidants can be consumed from foods and include fla-

cording to Korea Health Statistics 2018, published by the Korea

vonoids, carotenoids, tocopherols, ascorbic acid, and selenium.4

Centers for Disease Control and Prevention, the prevalence of obe-

Flavonoids and carotenoids are plant-based organic components

sity (BMI ≥ 25 kg/m ) among Korean adults was 34.6%. Over the

that have been reported as phytochemicals having antioxidant po-

decades, various intrinsic and extrinsic factors such as genetic char-

tential.5 Flavonoids are subcategorized into flavonols, flavones, fla-

acteristics, environmental conditions, and lifestyle behaviors have

vanones, flavanols, anthocyanidins, isoflavones, and proanthocy-

been reported to have associations with obesity. In particular, diet

anidins.5,6 Carotenoids include α-carotene, β-carotene, lycopene,

is considered one of the most significant factors related to obesity

cryptoxanthin, lutein, and zeaxanthin.5,7 The major food groups

status. Numerous studies on associations between obesity and diet

rich in antioxidants are fruits, vegetables, legumes, and whole

have predominantly focused on macronutrient intake because ex-

grains.5,8

2

2

cessive energy intake is a well-known major risk factor of obesity.3

Several epidemiological studies observed that antioxidant intake

However, according to recent biochemical studies, oxidative

was inversely related to obesity. According to our previous research,

stress due to reactive oxygen species (ROS) in cells and tissues can

which analyzed the data of the Korea National Health and Nutrition

induce mutations of DNA or dysfunction of bioactive compounds

Examination Survey (KNHANES), women having obesity (BMI

and thereby increase the risks of obesity and its associated compli-

≥ 25 kg/m2) or abdominal obesity (waist circumference ≥ 85 cm)

cations such as type 2 diabetes mellitus or metabolic syndrome.4

consumed significantly less α-carotene, retinol, α-tocopherol,

Antioxidants can attenuate oxidative stress by reactions with accu-

γ-tocopherol, and vitamin E (in α-tocopherol equivalents) than

mulated ROS. Consequently, they are regarded as having the ability

non-obese women.7 Moreover, the highest tertile groups of total

to prevent numerous chronic diseases including obesity.4

carotenoid, α-carotene, lycopene, vitamin A (in retinol activity

Antioxidants are categorized into endogenous and exogenous

equivalents), γ-tocopherol, total flavonoid, flavonol, flavanone, fla-
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vanol, isoflavone, and proanthocyanidin intakes had significantly

oxidant consumption from diet may differ from the effects of sup-

lower odds ratios of abdominal obesity compared with the lowest

plementation or fortification because different antioxidant compo-

tertile groups. Zamora-Ros et al. assessed anthocyanidin intake

nents can interact with each other and modulate the influences on

of participants in the European Prospective Investigation into Can-

health outcomes through synergistic or additive effects.5,8,11 More-

cer and Nutrition study and reported that people with normal BMI

over, dietary reference intakes (DRIs) for phytochemicals have not

level consumed more anthocyanidins and their subclasses (cyani-

been established, and dose-response relationships between phyto-

din, malvidin, pelargonidin, peonidin, and petunidin) than obese

chemical intake and metabolic indices are not fully understood.

people. According to the pooled analyses of three large-scale co-

Thus, it is necessary to conduct randomized controlled trials that

horts in the United States (Health Professionals Follow-up Study,

investigate the effects of comprehensive dietary consumption of

Nurses’ Health Study, Nurses’ Health Study II), consumption of

antioxidants and strengthen scientific findings for establishment of

flavonols, flavanones, flavan-3-ols, anthocyanidins, and flavonoid

DRIs or dietary guidelines to prevent chronic diseases.

6,7

9

polymers as well as total flavonoids was significantly related to de-

In conclusion, several epidemiological studies have demonstrat-

creased body weight. However, Cory et al. pointed out in their

ed an inverse relationship between dietary antioxidants and obesity.

recent review that inverse associations between dietary antioxi-

As we suggested, further intervention studies may help elucidate

dants and obesity reported from observational studies should be

the roles of dietary antioxidants in preventing chronic diseases, in-

interpreted with caution because foods rich in antioxidants have

cluding obesity, and contribute to improvement of overall health

relatively few calories per serving size. Therefore, the confounding

status.

10

11

effects of energy intake should be adjusted in observational studies
to verify the associations of dietary antioxidants with obesity.
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antioxidants and compare changes in metabolic indices according
to consumption levels of antioxidants are needed.
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