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Abstract
Introduction. This study sought to evaluate the association between obesity factors (food consumption and physical activity)
and breast cancer incidence in Korean women. Material and methods. The study included breast cancer patients (250 women)
and normal participants undergoing medical checkups (250 women) who visited a specialized cancer research hospital between
August 1, 2016 and February 15, 2017. Nutrient intake was assessed using a validated food frequency questionnaire (FFQ) covering 112 dishes and foods that Koreans often eat. Physical activity was assessed according to the International Physical Activity
Questionnaire (IPAQ) guidelines and was quantified as metabolic equivalent (MET) scores. Results. The results for nutrient
intake obtained using the FFQ showed that the control group had a higher consumption of dietary fiber (p < 0.004) and a lower
intake of animal fat (p < 0.02) than the breast cancer group. Among breast cancer patients, pre-menopausal women consumed
more animal fat (18.6 g ± 11.9 vs. 14.7 g ± 8.5, p < 0.03) than post-menopausal ones. An analysis of the MET scores with logistic
regression revealed that lower physical activity among cancer patients was associated with an increased risk of breast cancer,
and this association was greater among post-menopausal (OR = 2.11, p < 0.001) than pre-menopausal women (OR = 0.85, p <
0.02). Conclusion. Having a high-fat diet and doing less exercise increases the risk of breast cancer, so it is important to prevent
the accumulation of fat and maintain proper weight through regular physical activity to lower the incidence of breast cancer.
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INTRODUCTION
Besides thyroid cancer, breast cancer is the leading cancer
type in Korea with the highest rate of growth in women. The
incidence of breast cancer has increased from 24.5 per 100,000
inhabitants in 1999 to 75.1 per 100,000 inhabitants in 2015 [1].
This contrasts with the incidence of other carcinomas in Korea
and developed countries that show a declining trend each year
[1, 2].
Cancer has been a principal cause of death in Korea since
1983, a change attributed to rapid economic development and
lifestyle changes similar to those observed in Western countries
[3]. The incidence of breast cancer in Korea remains lower than
that in developed countries; however, its incidence is steadily
increasing in most Asia-Pacific regions (e.g., Japan, China, and
Hong Kong), including in Korea [4].
According to the Korean National Health and Nutrition Survey (KNHANS) for the years 1998-2014, overweight and grade
1 obesity show decreased prevalence whereas grade 2 obesity
(BMI ≥ 30 kg/m2) show increased prevalence in women [5].
Numerous factors are associated with the incidence of
breast cancer, including increasing age, menarche at early age,
menopause at older age, null parity, and family history; however, the commonest modifiable risks factors for breast cancer
(60%) are factors related to obesity, such as exercise and eating habits [6, 7, 8]. According to several systematic reviews and
a World Health Organization (WHO) report, regular leisure activities or exercises (both leisure time and occupational) benefit

health and reduce the incidence of breast cancer [9, 10, 11, 12,
13]. Furthermore, a recent review article showed that consistent
exercise positively affected most cancers, particularly by lowering breast cancer incidence and mortality [14]. Obesity and
weight gain are influenced the most by diet and exercise; they
are caused by energy imbalance due to daily energy expenditure
which is lower than the biological need of the body [15, 16]
This study aimed to evaluate the prevalence of modifiable
breast cancer-related obesity factors, including usual eating
habits and exercise, which may affect obesity in Korean women,
rather than internal factors.
Material and methods
Subjects
This study was a case-control study of patients who visited
a specialized cancer research hospital in a metropolitan area
between August 1, 2016 and February 15, 2017. Institutional
Review Board approval (IRB no. NCC 2014-0124) was obtained
from the same institution. Informed consent was confirmed (or
waived) by the IRB.
The control group consisted of 116 pre-menopausal women
and 134 post-menopausal women without a cancer diagnosis
who visited the institution for a medical checkup, while the
breast cancer group included 122 pre-menopausal women and
128 post-menopausal women who visited the research center
and were diagnosed with breast cancer. There was no statistical
difference in age distribution between the cases and controls.
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