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Cancer statics in Korea has been the highest causes of death 

with steadily increasing . In annual rate of change, the most 

prevalent cancer was breast cancer in female. I ncidence rates of 

breast  cancer  have been rising in South Korea,  with change in 

intake of high fat western diet, reproductive patterns, lack of 

physical activity,  obesity , and rising stress  level  the main 

contributory . Therefore to find obesity as risk factors on breast,  

assess proper to usual dietary intake,  estimated abdominal obesity , 

and related personality factors .  
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The study was case ŕ control study and approved by the 

Institutional Re view Board of the National Cancer Center 

(NCC2014 - 0124) . The patient groups  were set as newly diagnosed 

cancer patients (breast cancer  who visited at th e Korean National 

Cancer Center hospital from August 1st, 2014 to May 29th, 2015. 

Undiagnosed cancer per son as control group, who visited Korean 

National Cancer Center hospital for the health examination service 

by national health insurance from September  1st, 20 11  to 

September 30th, 2014.  

The breast cancer patients were 255  female aged ranges  from 

32  to  82  years with a mean age of 52.6  years old  and that of the 

control participants were 222 female aged ranges  from 27 to 62 

years with a mean of 52.3 years old. All cancer patients were only 

for a newly diagnosed cancer without any related to cancer 

treatment a s take any chemotherapy, radiation therapy and surgery 

before the start of the study.  

Dietary intake was assessed with the semi - quantitative food 

frequency questionnaire  ( FFQ)  method (developed for cancer 

research in Korea) at the onset of this validation  study in 2012.  All 

participants were asked to an additional question about  behavior 

questionnaire (regular dietary pattern, family history, breast 

feeding, parity, physical activity, other disease, stress level, hobby, 

smoking, alcohol, level of education , menarche and menopause) with 

FFQ.  

All  CT examinations of related breast cancer study  were 
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performed on the 64 - Multi detector row computed tomography 

system (Lightspeed VCT, Discovery HD 750; GE Healthcare 

system, Milwaukee, WI, USA).  Measuring abdominal  fat  was used to 

approximate a level at the umbilicus or the fourth lumbar vertebra, 

which is a valid virtually all the information on  abdominal fat in 

human.  

Breast cancer patients  had a lower dietary fiber intake 

( adjusted for total calories , p = 0.003 ) , moderate higher  animal lipid, 

and higher  abdominal fat  ratio than control groups. Abdominal fat 

ratio is more effect on premenopausal women for risk of breast 

cancer than in postmenopausal women.  

There were no significant  associations between personality 

factors (physical activity, menarche, BMI, and stress perception) 

and breast cancer risk, while risk of breast cancer was a positive 

first degree of family history with moderate and moderate  inverse 

association with education level. Effect of physical acti vity was 

show stronger inversely association in hormone positive groups . 

There were no significant associations  of smoking and alcohol 

consumption to incidence  of breast cancer.  

However, compared normal subjects, breast cancer patients 

have more associatio n between breast cancer risks  and increased in 

abdominal fat. Breast cancer risk was positive associated with 

obesity in total women, also the more positive associated with 

obesity categorized in post - menopausal women. While obesity may 

influence breast ca ncer risk in post - menopausal women, the 
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opposing effects that association between breast cancer and pre -

menopausal women when obesity is protective for breast cancer 

risk. Abdominal distribution fat is  metabolic indica tors in breast 

cancer women , and may play a role in the pre - menopausal breast 

cancer  risk (Harris et al., 2011), though more effect of visceral fat 

on breast cancer incidence in post - menopausal women.  

There were no correlation between total calories intake and 

all of anthropometric measuremen ts (BMI, abdominal fat ratio). 

Abdominal total fat was highest positive correlation with all of 

anthropometric measurements p < 0.001), exclude abdominal fat 

ratio (r = 0.43).  

To know cancer mortality, subjects were categorized into two 

groups by histologi cal grade score (< 2, × 2)), high histological 

grade patients were marginal negative relation with intake of 

dietary fiber (p = 0.06 for adjust for total calories). Abdominal fat 

ratio was statistical significant difference in low and high  breast  

cancer malignant.  

In conclusio n, this study shows clear association  of breast 

cancer with high dietary animal fat and low dietary fiber intake . In 

addition, abdominal fat ratio is useful as an indicator of risk factor 

on breast as well malignancy.  
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1. Background  

 

As the economy developed, people have more plenty of food 

to eat and improved living standard than past in South Korea. As not 

happy for affluent living standards, we have faced with problem to 

solve which adverse effects from increased in malnutrition, inactive 

lifestyle pattern, and psychological stress due to changing 

complicated society (The Korean National Health and Nutrition 

Examination Survey : KNHANES 2010; Hong et al., 2011). In 

accordanc e with increasing total caloric intakes and decreasing 

physical activity, prevalence of overweight (body mass index, BMI 

 25 kg/ ) and obesity (BMI  30 kg/ ) were in Korea has been 

continue to increase, reached 55% and 32% respectively, in aged 

over 20 y ears in KNHANES 2010  (Figure I - 1) . Especially in 

obesity was continuing to increase with all of gender but overweight 

was only with male continues to grow  (Figure I - 2) .  



 

 

Figure I - 1. Trends in overweight among Korean adults ( BMI  25) 

( KNHNES  2010) .        

 

Figure I - 2. Trends in o besity among Korean adults ( BMI  30 ) 

( KNHNES  2010) . 
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There are many risk fac tors for cause of cancer;  human 

carcinogens include smoking, asbestos, aflatoxins and radiation, 

associated with chronic infections include hepatitis vi rus (HBV, 

HCV), papillomaviruses (HPV) and Helicobacter pylori. In addition 

to the recent rising recognition, role of lifestyle factors including  

diet, physical activity, and alcohol consumption ( World Cancer 

Research; WCR) . Furthermore , 30 4˾0% of all canc er cases  could 

be reduced by optimal nutrition, regular physical activity and the 

prevention of obesity (World Cancer Research Fund/American 

Institute for Cancer Research 1997 ; Stewart and Kleihues, 2003). 

In Figure I- 3, ñWorld cancer report 2003  announce d 

overweight and obesity from diet and report estimates for the 

causes of cancer.  In addition, the American Institute for Cancer 

Resear ch and WCR reported that there is evidence for a relation 

between obesity and  postmenopausal breast cancers  (Freedland 

and Platz. 2007).  

 



 

 

Figure  I- 3. Estimated percentage of cancer causes (World cancer report 

2003 ).  

 

Cancer statics in Korea has been the highest causes of death 

with steadily increasing since 1983 ( Korea National Statistical 

Office 2009;  Korean National Canc er Information Center 201 4) . 

Age - standardized rates of major cancer incidence in male were 

highest for stomach cancer (61%), followed by colorectal cancer 

(51.4%) lung cancer (45%), liver cancer (35.2%), and prostate 

cancer (27%) and for female were breast  cancer (120.4%), 

colorectal  cancer (28%), stomach (25.1%), lung cancer (15.3%), 

cervix cancer (11.1%), and liver cancer (9.7%) exclude thyroid 

cancer ( Korean National Cancer Information Center 201 4). But in 

annual rate of change (%), the most prevalent ca ncer was breast 

cancer (5.9%) in female and prostate cancer (11.4%) in male 
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(Figure I - 4, 5) ( Korean National Cancer Information Center 201 4). 

Also i n worldwide, breast  cancer is the most frequently and the 

second most diagnosed cancer in each sex, and respo nsible for 23% 

(1.38 million) and 14% (903,500) of the total new cancer cases in 

2008 in respectively ( Boyle et al.,  2008 ). 

Incidence rates of breast cancer  has been rising in South Korea,  

with change in intake of high fat western diet, reproductive patter ns, 

lack of physical activity,  obesity , and rising stress level  the main 

contributory factors  ( Antoni et al ., 2006 ; Stewart et al., 2003; 

Boyle et al., 2008; KNHANES 2010; Korean National Cancer 

Information Center 201 4). Similar results  shows  from m igrant s 

studies as a shifting pattern, there are evident migrant from low -

risk countries to areas of higher risk show remarkable  increases in  

the  incidence  rates  (for example, Korean , Chinese, Filipino, Filipino, 

Vietnamese, and Japanese  living in the United Sta tes) (McCracken 

et al.,2007).  



 

 

Figure  I- 4. Trends in incidence rate of female  major  cancer s exclude 

thyroid cancer  (From Korean National Cancer Information Center  2014 ) . 

 

Meanwhile, in most prospective stud ies for  relation between 

obesity and risk of cance r , analysis  has been approach to the limited 

due to using a single method of obesity obtained from nutrient 

intake or estimated of abdomen or BMI. Therefore these have 

cannot help studying with limitation of relation between obesity and 

cancer due to no pr oper research not only a complex factor 

affecting for obesity also obesity as a risk factor for cancer. As a 

result, obesity  research is necessary  to evaluate this relation in 

more detail of increased risks of cancer, thorough out the research 

on overall o besity factors (abdominal fat, nutrient intake, physical 

activity, stress).  



 

1.1.  Obesity and cancer risk  

 

Although obesity has been recognized as cause of type II 

diabetes and cardiovascular diseases, the relationship between 

obesity and cancer has received les s attention  than its other 

disease effects  ( Stewart and Kleihues, 2003 ; von Hafe et al., 2004; 

Hamilton et al, 2011; Vona - Davis et al., 2007).  According to 

previous study, higher  Body Mass Index (BMI) are a greater affect 

the cancer risk than are those wit h low BMI  (Stewart and Kleihues, 

2003; Renehan et al, 2008; Lahmann et al, 2004) Especially, there 

was strength relation between BMI and colorectal, breast cancer 

incidence than any other cancers (Lahmann et al, 2004; Wright et al, 

2007).  Many epidemiologi cal studies indicate that adiposity 

contributes to the increased incidence of cancer, and assessed that 

15 - 20% of all cancer deaths in the United States. (Calle et al., 

2003; Stewart and Kleihues, 2003 ; Calle and Kaaks. 2004 ). 

Postmenopausal b reast cancer patients  (post - menopausal)  with 

BMI  40.0 have death rates that are three times higher than very 

thin patients with BMI < 20.5 (Petrelli et al., 2002) but negatively 

associated with risk of premenopausal breast cancer ( Weiderpass E 

et al., 2004 ; Michels et al., 2006) . The mechanisms for the  

negative association are poorly understood. Previous researches 

have shown associations between body fat distribution and hormone 

levels and metabolic markers in women with a range of BMIs, sug -

gesting that body fat distribution may play a role in the ris k of 



 

premenopausal breast cancer (Holly et al., 201 1). A lso obesity with 

breast cancer  patients is associated both with reduced likelihood of 

survival and increased likelihood of recurrence, irrespective of 

menopausal status and after adjustment for clinic al stage and 

therapy (Rock and Denmark. 2002; Stephenson and Rose. 2003).   

However g eneral known that abdominal obesity, defined by 

BMI measurement was  not ideal reflect the amounts and the site of 

deposition of the adipose in comparison to measurement obt ained 

from Computed Tomography (CT) is not better predictor of cancer 

incidence (Weits et al., 1998; van der Kooy et al., 1993; Pickhardt 

et al., 2012) . 

Adipose tissue has composed of subcutaneous and visceral. 

Subcutaneous adipose is the defined as layer of subcutaneous tissue, 

whereas visceral adipose is within the main cavities of the abdomen 

known as organ fat or intra - abdominal fat. Visceral adipose  is more 

metabolically active than subcutaneous adipose, as it has high 

lypolytic activity and release la rge amounts of free fatty acids 

(Heymsfield et al., 2004); so optimal measurements of adipose 

would consider both the amounts and the site of deposition of the 

adipose (Calle and Kaaks. 2004). Generally similar age, gender, 

BMI has same % body fat distribu tion . But despite their similar BMI 

or WC, visceral fat content has variation in age, sex, and race 

(Camhi et al, 2011) . 

The assessment of fat distribution has important issue in 

obesity research because this visceral fat seems to be most 



 

strongly associat ed with not only metabolic disorders but also 

cancer (von Hafe et al, 2004; Hamilton et al, 2011; Vona - Davis et 

al, 2007) . 

 

 

FFA: free fatty acids; TNF : tumor - necrosis factor - ; IGF1: insulin -

like growth factor 1; IGFBP: IGF - binding protein; SHBP: sex hormone -



 

binding globulin; IR: insulin receptor.  

Figure I - 5. Mechanism of obesity on growth - factor production to 

cancer development ( Calle and Kaaks 200 4).  

 

Figure I - 5 show that effects of obesity on act as tumor 

development. Grown  release from adipose tissue of free fatty acids 

(FFA), tumor - necrosis factor -  (TNF ) and resistin, and 

reduced release of adiponectin contribute to the development of 

insulin resistance. Increased insulin levels lead to insulin - like 

growth factor binding protein 1, 2 (IGFBP 1, 2), and cause upturn 

level of IGF 1 bioavailability. Results in, high level of insulin and IGF 

1 signal to promote cellular proliferation and inhibit apo ptosis in 

many tissues so that might leads  to tumorigenesis ( Calle and Kaaks 

2004).  

 

1.2.  Risk factors on breast cancer  

 

Recently in, breast cancer are show quite marked higher 

incidence rate in each sex in South Korea that having common or 

similar to factors  ( positively associated with risk of cancer 

suggested  by epidemiologic  studies)  such as dietary animal fat 

intake, as opposed intake of vegetable and fruits, alcohol, obesity, 

family history, environmental or life - style, stress hormone and age, 

except diff erent characteristics of disease dependent sex (Willett 

1997; Stewart and Kleihues 2003 ; Ferlay et al., 2004; Bostwick et al., 

2004 ; Korean National Cancer Information Center  2014).  



 

Table I - 1 shows  that detail of risk factors breast cancer 

with relative r isk.  

 

Table I - 1. R isk factors on breast  cancer ( McPherson, et al., 2000; 

Boyle et al 2008)  

Factor  Relative risk  High risk group  

Age  >10  Elderly  

Age at menarche  3 Menarche before age 11  

Age at first full 

pregnancy  
3 First child in early 40s  

Family hist ory 

relative when young  
>2 Breast cancer in first degree  

Previous benign 

disease  
4- 5 Aypical hyperplasia  

Cancer in other 

breast  
>4  

Diet  1.5  High intake of saturated fat  

Body weight 

(postmenopasusal)  
2 BMI>35  

Alcohol consumption  1.3  Excessive intake  

Exposure to ionizing  

radiation  
3 

Abdonrmal exposure in young 

females after age 10  

Oral contraceptives  1.24  Current use  



 

Hormone replacement 

therapy  
1.35  Use for ×10 years  

Diethylstibestrol  2 Use during pregnancty  

 

 

 

1.3.  Characteristics of nut rient intake  and stress  in 

south Korea  

 

According to the K NHANES, average daily intake of animal 

foods was 8.7 fold increases from 32g in 1969 to 278.6g in 2005 

and during the same period, fat intake was 2.7 fold increases from 

16.9g to 46g (Kim et al. 2009). In accordan ce with changing 

nutrient intake, annual incidence rates per million persons on breast  

cancer was second fold increases from 24.5 persons in 1999 to 50 

persons in ( Ministry of Health and Welfare 2007, 2010) . 

Additionally c haracteristic of malnutrition in S outh Korea is 

long time and distance commute at city, increased in women s 

social activity, growing eat out and irregular dietary pattern include 

starving the morning, sustainable growth total energy intake, and 

increased alcoholic drink (Hong et al. 2011; Kim 1996; Kang et al. 

2011). Especially in frequency eat out can cause overeating and 

over intake of fat and sodium nutrient than in house (Na et al. 2010; 



 

Song et al. 2013). Changing these eating habit  are not only causing 

diabetes, hypertension, cardiova scular disease also risk factor to 

incidence of cancer (Hanf et al. 2005; Vucenik and Stains, 2012; 

Patel, 2014).  

Meanwhile, Korea s annual suicide rate is trend in 

increasing and the most highest among Organization for Economic 

Cooperation for Developmen t (OECD)  (Korea National Statistical 

Office. 2014) . 

Stress can also risk factor drive for cancer. Therefore risen 

of cortisol level from psychological stress is not only largely 

responsible for the down regulation of immune system but also 

cause of breast cancer (Carlson et al., 2003).  

 

 

 

 

 

 

 

 



 

2. Purposes  

 

The purpose of this study was to conduct a case control 

study for normal subjects and cancer patients within a prospective 

and retrospective study on the risk factor and relation to breast 

cancer using  comb ined the results from the abdominal fat ratio, 

Food Frequency Questionnaire ( FFQ) , and relevant to personality 

questionnaires data.  

 

                                  

                

 

 

 

 

Figure I - 6.  Study scheme by affecting factor for cancer.  

The details of purposes in this study are following;  

Diet  

FFQ survey 

(112 Korean 

dish items)  

Abdominal fat  

Amount of measured 

abdominal fat from 

CT or MRI images  

Personality  

Smoke, alcohol, 

family history, 

physical activity, 

stress  

Cancer  



 

 

1. To examine association between the dietary pattern and risk 

factor for cancer, evaluate the intake of cancer patients of 

nutrients estimated by semi - quantitative.  

2. In order to examine the abdominal fat ratio  by comp uted 

tomography (CT) , verify linking presence of excess fat in 

the abdomen as a risk factor for cancer incidence.  

3. In order to evaluate the association between statuses of 

behavioral characteristics included stress , physical activity 

level and  spend leisure time and risk factor for cancer . 

 

 

 

 

 

 

 

 



 

 Chapter II. Risk factors on breast  cancer  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1. Introduction  

 

World widely, breast cancer is the most incidence cancer 

among women and over 411,000 deaths results from breast cancer 

annually (Parkin et al., 2005; Stewart and Kleihues, 2003). Korea 

has low breast cancer incidence rates increased from 43.8 (per 

100,000 women - years) in 2009 to 50.7 (per 1000,000 women -

years) in 2012) compared with developed countries, but breast 

cancer is t he first common cancer among women and recent 

incidence rates is trends in rising rapidly ( Korean National Cancer 

Information Center 2014).  

Actual rising breast cancer rates is due to adoption of 

western lifestyles that tend to promote delayed childbirth,  

decreased physical exercise, and intake of fatty dietary habits 

associated with earlier menarche, all of which have been associated 

with increasing rates of postmenopausal breast cancer ( Cho et al., 

2003; Bray 2004; Parkin 2006; Porter. 2008).  

Breast canc ers are often pathologic featured by estrogen and 

progesterone receptor status. On the basis of many studies, the 

incidence rate for estrogen receptor - positive cancers increasing  

trend intake of animal fat such as intake of red meat and high - fat 

dairy food s (heterocyclic amines in cooked meat, heme iron, 

exogenous hormone residues) effects on the risk of breast cancers 

through hormone receptors (Cho et al., 2003; Althuis et al., 2004; 

Cho et al., 2006).  

Additionally, abdominal fat is linked to the developm ent of 



 

breast cancer result from higher levels of estrogen derived from 

aromatization of androstenedione within the larger fat stores 

(Harvie et al., 2003). Abdominal fat comprises subcutaneous and 

visceral compartment and correlate of the amounts of visce ral fat 

and breast cancer risk due to mammary gland is affected by the 

estrogen level, visceral fat is usually positive  correlated with levels 

of free steroid hormones, and the adipose tissue perform important 

endocrine  function (La Guadia and Giammanco 20 01; Stephenson 

and Rose 2003; Vucenik and Stains 2012). Therefore ideally 

measurement of the abdominal fat compartment on breast cancer 

risk should rely on technique such as CT (Weits et al., 1998; 

Pickhad et al., 2012). There are many factors and complexi ty 

contribute for abdominal fat accumulation but major factor of 

obesity is characterized by excess consumption of high energy 

dense food and sedentary lifestyle (stewart and Kleihues  2003; 

Jean and Isabelle 2006).  

This study was case- control research, designed to assess 

obesity as a risk factor  on breast cancer using usual dietary intake,  

estimated abdominal obesity , and related personality factors .  

 

 

 

 

 



 

2. Materials and Methods  

    2.1 . Study design and Subjects  

 

 

This study is  a case control and case only study with breast 

cancer patients  who visited at th e Korean National Cancer Center 

hospital from August 1st, 2014 to May 29th, 2015. Control group is 

normal healthy participants without cancer who visited Korean 

National Cancer Center hospital (NCC ) for  the health examination 

service by national health insurance and for the personal medical 

health check - up service from September  1st, 20 11  to September 

30th, 2014 and retrospective study . During that time, the total 

number of newly diagnosed breast cancer pat ient visiting NCC was 

1887. Among them, the number of CT scanned patient was 256, 

which diagnosed for breast cancer work up, but exclude patients 

that performed on surgery, radiation, and chemo therapy in NCC or 

other hospitals. So the total number of pati ent is 256 female. In that 

case of control group, the number of visited NCC for the health 

examination service during that time was about 49000. Among them, 

the number of confirmed  normal with CT scanned participant and 

fully filled questionnaire  was 222. So the number of normal 

participant is 222 female.  

The target participant s were set as newly diagnosed with 

breast  cancer  and undiagnosed cancer person as control . The breast 

cancer patients were 256  female aged ranges  from 32  to  82  years 



 

with a mean age o f 52.6  years old  and that of the control 

participants were 222 female aged ranges  from 27 to 62 years with 

a mean of 52.3 years old. All cancer patients were only for a newly 

diagnosed cancer without any related to cancer treatment as take 

any chemotherapy , radiation therapy and surgery before the start of 

the study. A ll normal participants w ere not take any medications 

and excluded if they had a personal history of cancer.   

A ll of cancer patients were age matched with controls in 

case- control study. Case o nly study was conduc ted with all cancer 

patients (150  patients) for related histological grade . There was no  

significant dif ference in age  between the cancer patients and control 

participant s were closely  matched.  

 

2.2. Participants information   

 

All patie nt s profile information (height, weight, tumor size, 

lymph node, estrogen, and progesterone  receptor) obtained from 

institutional electronic medical record (EMR) . Each subject s 

weight and height were gathered from the nurse s information 

sheet that was r ecorded at each admission interview to calculate for 

the BMI. BMI (kg - 2) was calculated as body weight in kilograms 

divided by height in meters squared. In addition to the patient Śs 

tumor size and lymphatic invasion data was established 

postoperatively by  surgery and estrogen and progesterone  receptor 

level obtained from blood sample report in EMR.  

Histologic grade is associated with prognostic  information or 



 

malignancy in breast cancer and into 3 groups according to 

malignancy, including tubular formatio ns (grade III), nuclear grade 

(grade II), and mitotic activity (grade I). The evaluation of this 

grade is determined by pathologists that tumor specimen from our 

institution the preoperative biopsy. T herefore this grade is used for 

malignancy factor on bre ast cancer according to obesity in this 

study also obtained from pathology report section in EMR.  

The study was approved by the Institutional Review Board 

of the National Cancer Center (NCC2014 - 0124)  and written 

informed consent was obtained from all parti cipants.  

 

2.3.  FFQ 

 

Many evaluation of dietary assessment instruments have 

been used to study how diet relates to cancers and chronic diseases. 

Of the many instruments used, FFQ have been the primary method 

in epidemiological studies to estimate individual long - term dietary 

intakes of foods and nutrients due to its ability to identify usual 

dietary patterns  ( Park et al, 2012; Mirmiran et al, 2010). Therefore 

the FFQ is designed to assess dietary variables that are 

hypothesized to affect the occurrence of obesity  and cancer.  

Dietary intake was assessed with the semi - quantitative FFQ 

method (developed for cancer research in Korea) at the onset of 

this validation study in 2012. The current FFQ instrument consisted 

of 112 Korean dishes and foods which are highly cons umed by 



 

frequency and amount, or which contribute substantially to nutrition 

intake in adults based on the diet intake reported by participants in 

the KNHANES. And this FFQ is evaluated the validity and reliability 

at the Asian Pacific J Cancer Prev 2012;1 3(2):545 - 552.  

The food items were listed in food and dish groups:  

Grains - 6 items; noodle and dumping - 11; cereal and snack - 5; 

sweets - 5; Legumes  ˾ 6; nuts and seeds - 12; potatoes - 2 ; 

vegetables - 32; kimchi  ˾ 8; mushrooms - 4; soup  ˾ 5; fruits  ˾ 12; 

meat a nd its products - 16; eggs - 2; fish and shellfish  ˾ 21; 

seaweeds  ˾ 3; milk and dairy products  ˾ 4; beverage -  11.  The 

consumption frequency ( never or seldom, once a month, 2 - 3 times 

a month, one to two times a week, three to four times a week, five 

to six t imes a week, once a day, twice a day or three times or more 

every day ) of categories diversified among dish types to allow 

participants to clarify their on a daily intake with greater specificity. 

The collected frequency for each food item was change a dai ly 

intake.  

Figure II - 1 show the use of FFQ example and Table II - 1 

listed food items of FFQ in this study.  

 



 

 

Figure II - 1. An example of semi - quantitative food frequency 

questionnaire included portion size aids consisting of pencil and a full -

size picture  

 

 Table II - 1. Listed in food items  

Food or food 

group  
Food items  



 

Grains  
White rice, multi - grain rice, Mixed multi - grain 

rice, Rice with beans, roasted and ground grains  

Noodle and 

dumpling  

 Rice cakes, Ramyon (a Korean instant noodle), 

dumpling, Udong, C hinese noodle, Buckwheat 

noodles, Korean cold noodle, Rice cake soup, 

Stir - fried glass noodles and vegetables  

Flour and 

bread  

Bread, Sandwich, Toast, Red bean bread, 

Hoppang (a Korean red bean style bread), 

Sponge cake, Donut, Cream bread, Cake, Choco -

pie , Pizza, Hamburger  

Cereal and 

snack  
Cereals, Snack, Biscuit, Cookies, Cracker  

Sweets  Jam, honey, Sugar, Chocolate, Candy  

Legumes  
Soybean curd, Soybean milk, Tofu, Muk, 

Deodeok, Balloon flower  

Nuts and 

seeds  

Pine nuts, Walnuts, Peanuts, Almond, Bean, 

Doenjang, Doenjang soup, Cheonggukjang, 

Ssamjang, Bean sprouts, Perilla seeds  

Potatoes  Potatoes, Sweet potatoes  

Vegetables  

Spinach, Lettuce, Perilla leaf, Salad, Spinach, 

Lettuce, Perilla leaf, cabbage, Kale, Chicory, Bok 

choy, Broccoli, Shepherd s purse, Beet, Curled 

mallow, Mugwort, Outer leaves, Bracken, Sweet 

potato beans, Pepper leaves, Brachycarpa, 



 

Seasoned aster, Crwon daisy, Chives, Water 

parsley, Cucumber, Carrot, Onion, Green chili, 

Green pumpkins, Aged amber,  

Kimchi  

Kimchi, Kkagdugi, Watery kim chi made of sliced 

radishes, Korean lettuce, Green onion kimchi, 

Pickled vegetables, Pickled radish, Chinese 

cabbage 

Mushrooms  
Oyster mushroom, Black mushroom, Button 

mushroom,  

Soup 
Ox bone soup, Beef - bone soup, Short rib soup, 

Beef stew, Yukgaejang  

Fr uits  

Straw berry, Water melon, Melon, Peach, Plum, 

Banana, Persimmon, Mandarin, Pear, Apple, 

Orange, Grapes, Tomato  

Meat and its 

products  

Pork, Beef, Fried chicken, Ham, Sausage, Bacon, 

Bossam, Jangjorim, Sausage, Organ meats, 

Seonji, Sundae, Steak, Dog m eat, Whole chicken 

soup, Whole chicken soup with ginseng  

Eggs  Egg, Qualil egg  

Fish and 

shellfish  

Sashimi, Mackerel, Saury, Janpanese Spanish 

mackerel, Hairtail, Eel, Croaker, Sea bream, 

Halibut, Pollack, Squid, Small octopus, Anchovy, 

Tuna, Salted seafoo d, Shellfish, Whelk, Oyster, 

Fish cake, Blue crab, Shrimp  



 

Seaweeds  Laver, Kelp, Sea mustard  

Milk and dairy 

products  
Milk, Yogurt, Cheese, Ice cream  

Beverage  

Coffee, Instant coffee, Green tea, Citrus tea, 

Green plum tea, Aloes, Persimmon punch, Jujube 

tea, Black herbal tea, Sikhye  

 

To improve the participants understanding, FFQ was 

developed with instruction on how to complete the questionnaire 

using portion size aids consisting of color photographs of pencil and 

a full - size picture of major dishes. The portion sizes of intake for 

each dish were categories : a 1/2 serving size, a serving size, and a 

1.5 serving size . For mixed dishes, nutrients of FFQ were 

calculated according to their ingredients. Each foods and dishes 

were based on the basic recipes of C AN - Pro (Computer Aided 

Nutritional Analysis Program ) .  

The FFQ asked subjects to report their average frequency 

and amount of consumption food intake in the past year. The 

participant s entire FFQ were conducted via a face - to - face 

interviewed by same train ed investigator oneself  (trained FFQ 

dietary interview from research institute, National Cancer Center, 

Korea) throughout the study.  

 

2.4.   Abdominal fat ratio  



 

 

All  CT examinations of related breast cancer study  were 

performed on the 64 - Multi detector row comp uted tomography 

system (Lightspeed VCT, Discovery HD 750; GE Healthcare 

system, Milwaukee, WI, USA).  CT Exposure parameters were kVp 

120, auto exposure control mA (mA range: 100 ~ 350), and pitch 

1:1. Imaging data were reconstructed every 10 mm.Measuring 

abdominal CT image was used to approximate a level at the 

umbilicus or the fourth lumbar vertebra, which is a valid virtually all 

the information on  abdominal fat in human  (Weits et al, 1998; van 

der Kooy et al 1993; Perry et al, 2012)). To quantify the sub ject s 

adipose tissue, all CT images were transferred to a commercially 

available workstation computer (Advantage Windows Workstation, 

version 4.5, GE Healthcare) and then measure the total adipose 

tissue volume (TAT ; figure II - 2(a) ) and visceral adipose t issue 

(VAT ; figure II - 2(c) ) with CT numbers from - 50 and - 250 

Hounsfield Units (HU) (figure II - 2(b) ), which correspond to 

adipose tissue at umbilicus level  (II - 3) .   

 

   

Subcutaneous 



 

(a)                                  (b)  

 

 

(c)  

Figure II - 2. Measurements  of abdominal fat from a CT image.  

a. Total adipose tissue (shaded) within which all of abdominal area.  

b. Histogram of CT numbers obtained from a CT image.  

c. Visceral adipose tissue (shaded) within which intra - abdomen . 

 

Visceral fat 



 

 

Figure II - 3. Histogram  of CT numbers obtained from an u mbilicus level 

image. The maximum peak represents fat and the smaller peak represents 

lean tissue. The admissible range of CT numbers classified as fat was - 50 

to - 250.  

 

All visceral fat measurements were taken by a single 

radiology  technologist throughout  the study. But to minimize 

measurement errors by a single person, measurements of 

abdominal fat were performed randomly assigned by using  a double 

blind random allocation (blanked participant s information) with 

permuted duplication data assignments ident ified by other person.  

 

SAT and fat ratio was  calculated using the following 

equations ; 



 

SAT = TAT  ˾ VAT  

      Fat ratio % = (VAT / TAT)  100  

 

In addition, a random ly dividing the case and control sample  

30 participants (by SPSS random selection procedure s) , to 

eliminate measurement error by one person.  Intrapersonal 

differences between Test 1 and Test 2 were subsequently tested 

separately,  measured by two trained radiology technologists that 

using only identifies  number with measurement computer (AW4.5) 

and each in the same method, except for other participant ôs 

information. The random sample cases were abdominal fat ratio of 

36.9% with a mean age of 56.8 years old and that of the control 

participants were abdominal fat ratio of 32.4% with a mean age of 

53 .8 years old. To compare intra - personal difference in 

measurement of visceral fat performed correlation and chi - square 

test. The value of cor relation (r) and chi - square (p) between the 

two measurements was represents  a similar relationship in each 

case and  control (visceral fat: r = 0.98,  p = 0.24.  fat ratio: r = 0.96 , 

p = 0.23  in case; visceral fat: 0.98,  p = 0.23.  fat ratio: r = 0.99 , p 

=0.23  in control) . 

 

2.5.   Personality factors  (questionnaire survey)  

 

All participants were asked to an additional question about  

behavior questionnaire (regular dietary pattern, family history, 



 

physical activity, other disease, stress level, hobby, smoking, 

alcohol, level of education, menarche and menopause) with FFQ.  

  

2.5.1.   Physical activity  

 

The physical activity data from the q uestionnaire related to 

physical activity  and an average MET score  ( a multiple of resting 

metabolic equivalent rate )  were summarized according to the 

physical activities recorded ( occupation, whether or not performing 

regular exercise, exercise types, dura tion and times per 

week) (Craig et al., 2003) . The collected physical activity is  

estimate the followed  by scoring the short form of international 

physical activity questionnaire (IPAQ) ( IPAQ Research Committee. 

2004) . Each activity was assigned MET score w ith standard resting 

metabolic rate of 1.0 (4.184 kJ) kg - 1 h- 1 and range from 0.9 

(sleeping) to 19 METs (running at 10.9 mph) (Ainsworth et al., 

2000; Craig et al., 2003). MET is considered a resting metabolic 

rate obtained during rest sitting based on the  energy cost of actual 

movement. MET score is classifying the MET intensity of physical 

activities (light, < 3.3 METs; moderate, 4 METs; vigorous, > 8 

METs), frequency (measured in days per week) and duration (time 

per day). MET - minute scores are equivalen t to kilocalories for a 

60 kilogram person. Kilocalories may be obtained from MET -

minutes using the following formula: MET - min x (weight in 

kilograms/60 kilograms).  



 

Table II - 2 shows the example of major types of 

activities convert to MET score  ( IPAQ Resea rch Committee 

2004 ) . 

 

Table II - 2. MET energy Example of compendium of physical activities 

modified from Ainsworth s study.  

Major activities  
Activity type 

or intensity  
MET estimate  

Occupational  

Vigorous  8 

Moderate  4 

Walking 

(Vigorous)  
5 

Walking 

(Mode rate)  
3.3  

Transport  

Sitting  1 

Walking  3.3  

Cycling 

(Vigorous)  
8 

Cycling 

(Moderate)  
6 

Household  Vigorous  3 

Leisure  
Vigorous  

(weight 
8 



 

training)  

Moderate 

(golf)  
4 

Walking  3.3  

 

Expressed as MET - min per week: MET score x 

minutes of activity x eve nts per week using the following sample 

calculation method:  

Total MET - min/week= (walk METs *min*days) + (moderate 

METs*min*days)  + Vigorous METs*min*days)  

 

MET levels  MET - min/week for 30 min 

episode,  

5 tiems/week  

Walking = 3.3 METs  3.3*30*5 = 495 MET - min /week  

Moderate intensity = 4.0 

METs  
4.0*30*5= 600 MET - min/week  

Vigorous intensity = 8.0 

METs  
8.0*30*5= 1,200 MET - min/week  

 Total =2,295 MET - min/week  

 

2.5.2.  Stress  

 



 

To evaluate the relationships of usual p sychological  

response to breast cancer, we adde d related stress item in behavior 

questionnaire.  Related stress items is a 3 - item questionnaire that 

ñHow much under stress usually and then answering in following 

scaleò, ñUsually you doing for stress relief if under stress ò and ñDo 

you have something lik e hobby for relaxation ò Stress scale is 

scored on a 5 - point Likert scale, with responses ranging from no 

stress (a score of 1), mild, moderate, much and extreme stress (a 

score of 5) depending on intensity level. We calculated a score of 

subjects to assess  cause cancer.  

 

2.5.3.  Smoking and alcohol consumption  

 

For those  causal  associations  between a smoking or alcohol 

consumed and cancer, we added in behavior questionnaire and 

asked to all subjects. The smoking questions  included smoking 

status and screeni ng questions  to identify smokers as those who 

had age started use, usual duration and  amounts consumed per day, 

and drinkers as those who had usual consumed kind of alcohol (beer, 

soju, rice wine, and whisky ), number of intake on week, amount per 

one time over their entire lifetime.  

 

2.5.4.  Nutrient intake habit  

 

In this study, FFQ designed to describe  individual dietary 



 

habits over a 1 year period. Therefore for more accuracy assessed 

FFQ, asked to subjects whether or not difference in usual dietary 

intake  pattern compared to over the past year. And asked that ñHow 

frequency dietary intake classified depending on morning, lunch, 

dinner?ò and frequency  range is every day , 5 ~ 6 times per week, 3 

~ 4 times per week, 1 ~ 2 times per week, and not eating. In 

addition asked that ñHow much amount of usually diet intake ?ò and 

amount range is always eaten full, middle amount of eaten, small 

amount of eaten, and irregular amount of eaten.   

 

2.5.5.  Other disease and family history  

 

All study participants completed a  brief questionnaire 

regarding history of medical illnesses and cancer in the family (first 

and second degree relatives) because b reast cancer hav e influenced 

by genetically inherited so can be increased risk  according to family 

history of breast cancer  ( McPherson, et al., 2000; Boyle et al 2008 ). 

Personality questionnaire include questions ñDoes anyone in your 

family or close relatives have a history of cancer ò and ñDo you have 

any medical diseases before or present ?ò 

 

2.5.6.  Menstruation, Parity, and brea stfeeding  

 

Variations of woman Śs reproductive history which may be 

indicative of risk for developing breast cancer. To determine 



 

whether menstrual affect breast cancer, s tudy participants 

completed questionnaires  menopausal  status, age at menarche, 

parity,  and breastfeeding.  

 

2.6.  Analysis  

 

We conducted a combined  (personality factors and FFQ)  

analysis of the collected data to evaluate  the case - control . All 

means and distributions of demographic and characteristics were 

examined using the t - tests and chi - square tests. Multiple 

regression analysis was  conducted to determine which of the many 

variables on breast cancer after using the normal transformed 

variables . Among the relevant variables, o dds ratios and 95% 

confidence intervals (CIs) were analyzed by entered logistic 

regression.  Statistical analysis was performed using SPSS statistics 

v. 20 (SPSS Inc., Chicago, IL, USA), and p values  < 0.05 were 

considered statistically significant.  

 

 

 

 

 



 

3. Results  

 

3.1 Comparison of characteristic and distribution  

 

Table II - 3 show the detail of demographic characteristics in 

this study.  

 

Table II - 3. Socio - demographic characteristics of breast cancer cases 

and non - cancer controls  

 

Case- control  

n=234  

(Questionnair

e data n=147)  

 Control n = 211  

(except breast feeding 

and parity  n =10 1)  P   

No.  % No.  % 

Age at diagnosis (year)  

 <39  

40- 49  

50 - 59  

  60 

 

26   

93  

68  

47   

11.1  

39.7  

29.1  

20.0  

8(3)  

55 (2 6)  

127(48 )  

22(15)  

3.7( 2.7)  

23 .5(2 3.6)  

54.3(43 .6)  

9.4(13.6)  

0.08  

Body mass index (kg/ )  

<20 

20- 24.9  

25 - 29.9  

30  

 

30 

132  

58  

14 

 

12.8  

56.4  

24.7  

5.9  

38 (2 0)  

133 (6 8)  

38 (2 0)  

2(2)  

 

18.0 (18.1 )  

63.0 (61 .8)  

18.0 (18 .1)  

0.94 (1.8)  

 

0.00  



 

First - degree family history of breast cancer                        0.05 

No 

Yes 

208  

26  

88. 9 

11.1  

197 (102)  

14 (6)  

93.4 (93.5)  

6.6 (6.6)  

Age at menarche                                                   0.00 1   

12  or less  

  13  

  14 

15 or old er  

 

23  

47  

43  

122  

 

9.8  

20.0  

18.3  

52 .1 

 

(2)  

( 14)  

( 39)  

( 61)  

 

(1.8)  

(12.7)  

(35.4)  

(55.4)  

 

Smoking  

  Never smoked  

  Past smoker  

  Current smoker  

 

 

( 99 )  

( 7)  

( 3)  

 

 

( 91 )  

( 6)  

( 3)  

 

 

( 66 )  

( 7)  

( 5)  

 

          0.90  

( 84.6 )  

( 8.9 )  

( 6.4 )  

 

Alcohol  

  Non- drinker  

  Past drin ker  

Current drinker  

 

( 71 )  

( 5)  

( 33 )  

( 65 )  

( 5)  

( 30 )  

( 35 )  

( 6)  

( 37 )  

          0.85  

( 44.8 )  

( 7.6 )  

( 47.4 )  

Total energy expenditure from recreational physical activity (MET/week)                                                   

0.001  

<0- 500  

500 - 1000  

1001 - 2000  

>2001  

  NA  

( 9)  

( 4)  

( 26 )  

( 3)   

( 8.2 )  

( 44.9 )  

( 23.8 )  

( 27.5 )  

 

11  

24  

31  

12  

 

 

14.1  

30.7  

39.7  

15.3  

 

 

Dietary energy (Kcal/day)                                          0.60  

<1058   ( 12 )  ( 11 )  ( 8)  ( 12.8 )  



 

 1059 - 1300  

1301 - 1600  

1601 - 1999  

  2000  

 

( 19 )  

( 26 )  

( 25 )  

( 26 )  

 

( 17.4 )  

( 23.8 )  

( 22.9 )  

( 23.8 )  

 

( 7)  

( 11 )  

( 20 )  

( 17 )  

 

( 14.1 )  

( 20.5 )  

( 26.9 )  

( 25.6 )  

 

Abdominal fat ratio (%)  

<29.9  

30 - 49.9  

>50  

 

  

101  

117  

16  

 

 

43.1  

50.1  

6.8  

 

90 ( 43 )  

113(62 )  

8(5 )  

 

42.6(3 9.0)  

53 .5( 56 .3)  

3.7( 4.5)  

0.86  

Histologic grade  

1 

2 

3 

 

45  

104  

83  

 

19.2  

44.4  

35.5  

 

 

 

Positive lymph nodes  

 No 

 Yes 

 

161  

73  

68.8  

31.2  
 

 

ER/PR status  

  ER+  

ER-  

 PR+  

PR-  

 

14 8 

86 

112  

122  

 

63.2  

36.7  

47.8  

52.2  

 

 

 

P value in case - control: Chi square tests  

ER: estrogen receptor, PR: pro gesterone receptor, MET: metabolic 

equivalent rate  

 Results from t test  



 

 values are meant  SE. 

 

General characteristics of sum daily intake of nutrients  

estimated by FFQ and abdominal fat ratio are presented in  Table  

II - 4. There were no statistically si gnificant differences (t - test) 

with no energy adjusted between cases and controls in most of sum 

daily intake of nutrients that is total energy (p = 0. 82 ), vegetable 

protein (p = 0. 16 ), vegetable lipid  (p = 0.40 ), animal protein (p = 

0.78 ), animal lipid (p  = 0. 43 ), glucose (p = 0.62 ), and abdominal fat 

ratio (p = 0.0 2). However compared with controls, cases had a 

lower dietary fiber intake ( 16.2  5.9 for case, 2 0.1  8.1 for 

control; p = 0.005 ) with statisti cal significant difference  and higher 

abdominal fa t ratio (3 3.3%  8.2 for case, 3 0.6%  8.5 for 

control; p=0.0 01 ) with a significant  positive correlation . Moreover 

adjusted for total calories, showing significant relation with dietary 

fiber and abdominal fat ratio (p = 0.003; p = 0.001 respectively).   

Th e comparison of the two  duplicate samples (Figure II - 4), 

with an almost perfectly matched scatter plot, demonstrates the 

validation of the abdominal fat measurement. A ll visceral fat 

measurements were taken by a single radiology  technologist  

throughout the  study. But to minimize measurement errors and 

ascertained with validation , measurements of abdominal fat were 

performed randomly assigned by using a double blind random 

allocation (blanked participant ôs information) with duplicate -

permuted data assignment s (additionally submitted to the laboratory 

as 15 blind duplicate data in total subject data)  identified by other 

person .  Intra duplicate data correlation coefficients (r) between 



 

blind duplicate data were 0.99 for abdominal total , visceral , 

subcutaneous  fat , and abdominal fat ratio.  Duplicate data neither are  

nor used for this study.  
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(a)                                                (b)  

              

(c )                                                      (d)  
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Figure II - 4 Scatter plot ï comparison of abdominal distribution fat results between duplicated samples A 

and B. (a) comparison of abdominal total fat results between duplicated samples A and B. (b) comparison 

of abdominal fat ratio results between duplicated samples A and B. (c) comp arison of abdominal visceral 

fat results between duplicated samples A and B. (d) comparison of abdominal subcutaneous fat results 

between duplicated samples A and B.  

 

T able II - 4. General characteristics of breast cancer patients and normal participants (ag e matched): the sum 

daily intake of nutrients  (n=300) . 

 
Cancer patients  

(Mean  S.D)  

Normal participants  

(Mean  S.D)  
p ^p 

Total calories (kcal)  1706.1 449.6  1726.4 595.6  0.82  . 

Vegetable protein (g)  34.9 10.1  37.8 14.2  0.16  0.23  

Animal protein (g)  23.4 13.7  22.8 12.5  0.78  0.69  
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Vegetable lipid (g)  17.4 11.3  15.9 9.5  0.40  0.46  

Animal lipid (g)  17.4 11.3  15.9 9.5  0.43  0.37  

Glucose (g)  294.9 83.3  302.1 105.5  0.62  0.81  

Dietary fiber (g)  16.2 5.9  20.1 8.1  **0.005  **0.003  

Visceral fat ( )  8783.8  4422. 2  6601.2  3622.9  < 0.000   

Results were statistically analyzed with t - test (p: crude t - test; p: adjusted for total calories)  

*, p < 0.05 compared to control  

**, p < 0.005 compared to control  

***, p < 0.001 compared to control  
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      Figure II - 5. Dietar y fiber diagram: comparison between breast 

cancer patients and controls (normal participants). The breast cancer 

patients had significantly lower dietary fiber intakes with unadjusted total 

consumption compared to controls (p= 0.005; t - test),  Circles repr esent 

outliers . 

 

Figure II - 5 depicts  the diagram of contribution and 

association with statistical significant difference between breast 

cancer patients and normal participants in detail.  Moreover adjust 

for total consumption and divided into categories (Th e median 

stratified by nutrients variable respective ly), dietary fiber was 

changed more high statistical significant (p = 0.003).  

In addition, multiple regression analysis with adjust for total 

calories was used to examine the relationship of sum daily in take of 

nutrients variables to incidence of breast cancer in case control 

study. As shown Table II - 4, incidence of breast cancer were 



47 

positively associated with animal lipid (  = 2.18, p = 0.001), while 

negatively associated with dietary fiber (  = 2.20, p = 0.000).  
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Table II - 5. The effects of sum daily intake of nutrients with adjust for 

total calories on breast cancer risk in case - control study  (n=300) .  

Variables  
95% (CI)  

 Lower  Upper     p- value  

Vegetable protein  0.15  - 0.001  0.013  0.83  

Animal protein  0.10  - 0.001  0.009  0.13  

Vegetable lipid  - 0.45  - 0.057  0.001  0.06  

Animal lipid  2.18  0.087  0.123  *** 0.001  

Glucose  - 0.15  - 0.002  0.003  0.57  

Dietary fiber  - 2.20  - 0.204  - 0.102  ***0.000  

Results were statistically analyzed with multiple regression  ( P: 

significant with adjust for total calories )  

*, p < 0.05 compared to control  

**, p < 0.005 compared to contr ol 

***, p < 0.001 compared to control  

 

List the food items with adjusted for total calories in the 

Table II - 6 that were may be related to the effect on breast cancer 

in case control study. Similar result from sum daily intake of 

nutrients (Table II - 5), bre ast cancer  patients had a higher intake of 

related animal food items (Chicken: p = 0.01; Pork belly: p = 0.01), 

while lower intake of vegetables and fruits (Pepper leaves; p = 0.05; 

Tangerine: p = 0.006; Other Kimchi: p = 0.05; other  vegetable: p = 

0.03; S liced radish kimchi: p = 0.02; Perilla leaf: p = 0.02; Cabbage 

kimchi: p = 0.02; Lettuce: p = 0.05; Tomato: p = 0.04).  

 



49 

Table II - 6. A comparison of average intake of food items among total food 

items obtained from FFQ survey relate to breast cancer between  breast 

cancer patients and normal  (n=300)  

Food items (g)  Cancer patients  Control  p 

Processed meat  225.58   505 .51  201.73   721.78  0.81  

Dog meat  16 .09   46 .80  9.24  51 .61  0.53  

Chicken  197 .07   431.45  51.34   49.52  *0.01  

Beef  1287 .33   2112 .84  15 60 .55   1743.62  0.32  

Organ meats  291 .22   508 .35  158.88   296 .01  0.07  

Pork belly  2917.80   3630 .27  1786.09   1970 .99  *0.01  

Pork pan-

broiling  
1928.84   2789 .66  1807 .29   3758 .32  0.82  

Boiled pork  27 .60   170 .75  13 .16   35 .37  0.52  

Bracken  36.83  84 .90  71 .77   18 .54 0.07  

Pepper leaves  52 .61   107 .33  86.30  116.19  *0.05  

Tangerine  303.3   315 .55 613 .51   886 .20  *0.006  

Other kimchi  184.90   294 .42  334 .18   898.73  0.05  

Other vegetable  56 .93   174 .21  230.57   580 . *0.03  

Button 

mushroom  
58 .09   110 .66  105. 02  293.74  0.17  

Sliced  radish 

kimchi  
300.36   510 .56  564 .76   777 .34  *0.02  

Watery kimchi  93 .70   333 .70  170 .88   421 .01 0.13  

Oyster 115 .19   168.42  181 .71   402 .68  0.15  
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mushroom  

Aged amber  55 .43   51 .64  57.54   146 .78  0.08  

Carrot  223 .74   467 .95  430.97   1431 .80  0.21  

Perilla leaf  98 .56   120 .39  167 .68   231 .86  *0.02  

Straw berry  111 .37   176 .88  113 .26   12 9.19  0.68  

Pickled r adish  230 .60   515 .41  315 .64   588 .83 0.17  

Banana 214 .15   325 .03  134.47  177 .14  0.59  

Pear  59 .20   151 .36  30 .55   58.53  0.17  

Cabbage soup  81 .48   152 .30  80 .89   236.02  0.98  

Cabbage kimchi  1119.00   1119.63  15965.74   1147 .10  *0.02  

Peach 85 .10   132 .26  57.77   91 .70  0.17  

Apple  199 .77   293.29  274.23   389 .68  0.23  

Lettuce  241 .23   179 .56  388 .75   352 .95  *0.05  

Water melon  101 .89   103 .24  200 .20   317 .95  ** 0.007  

Spinach  350 .47   265 .15  436 .37  1227 .66  0.60  

Crown daisy  60 .13   99 .28  90 .79   107 .73  0.08  

Green pumpkin  195.63   220.11  255 .94   284 .81  0.64  

Onion 55 .65   54 .72  49.80  59 .02  0.57  

Orange  46.35  76 .58  66 .13   123 .972  0.19  

Cucumber  164 .62   335 .23  113 .87   131 .16  0.2 7 

Pickled 

vegetables  
62 .16   146 .26  43 .42   77 .46  0.37  
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Oriental melon  99 .06   157.33  157 .33   343 .28  0.11  

Bean sprouts  894 .81   790 .86  1080.11   2928 .74  0.68  

Tomato  203.53   319 .81  348.14   442 .99  *0.04  

Grapes  55.90   134 .36  34.02   40 .10  0.20  

Green chilli  111.99   147.79  134 .96  143 .96  0.26  

P was significant difference with adjust for total calories  

*, p < 0.05 compared to control  

**, p < 0.005 compared to control  
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3.2  Risk factors for breast cancer  

 

T able II - 7 shows general distribution abdominal fat and BMI 

among all of subjects. To risk of breast cancer via anthropometric 

factors such as abdominal visceral fat, stratification of the factors 

into the tertile, this performed logistic regression.  Table II - 8 

shows the crude and adjusted odds ratios of breast cancer. 

Increased of abdominal visceral fat and BMI were shows positive 

associated with breast incidence . But neither measured abdominal 

fat nor BMI was strongly associated with breast incidence in to tal 

subjects. For example, the multivariable - adjusted odds ratio of 

breast cancer for the highest vs the lowest tertile of abdominal fat 

ratio and of visceral fat were 1.34 (95% CI =0.82 to 2.16) and 

1.51 (95% CI = 0.91 to 2.51). The odds ratio of breast c ancer for 

the highest vs the lowest tertile of BMI was 2.49 (95% CI =1.52 to 

4.08).  Table II - 9 shows the crude and adjusted odds ratios of 

breast cancer according to menstruation status.  But neither 

measured abdominal fat nor BMI was strongly associated w ith 

breast cancer incidence in total subjects.  Measured abdominal fat 

was opposite associated with breast cancer incidence according  to 

menstruation  status. For example, the multivariable - adjusted odds 

ratio of breast cancer for the highest vs the lowest tertile of pre 

and post - menopausal subjects of abdominal fat ratio were 0.86(95% 

CI = 0.44 to 1.62) and 1.50 (95% CI = 0.75 to 2.98). Post -

menopausal subjects were the more positively associated with 

breast cancer incidence than pre - menopausal. ). Thus pos t-
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menopausal subjects were more effect of abdominal visceral fat on 

breast cancer risk than pre - menopausal. Abdominal subcutaneous 

fats, t he multivariable - adjusted odds ratio of breast cancer for the 

highest vs the lowest tertile of pre - menopausal subjects  were 

0.51 (95% CI =0.25 to 1.02), the lowest  inverse associated with 

breast cancer incidence . 

However BMI was positively associated with the risk of 

breast cancer unrelated to menstruation status. T he multivariable -

adjusted odds ratio of breast cancer for  the highest vs the lowest 

tertile of BMI categorized  as pre - menopausal was 1.88 (95% CI = 

0.94 to 3.76)) and categorized  as post - menopausal was 4.35 (95% 

CI = 2.04 to 9.84) . Therefore breast cancer risks were the more 

positively associated with post - menop ausal subjects than pre -

menopausal.  
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Table II - 7. Comparison of abdominal d istribution  fat and BMI  in all subjects  

 

Subjects  
Control (n=211)  

Mean  S.D 

Case (n=234)  

Mean  S.D 

p 

Age (y)  52.11( 6.49)  51.02( 10.11)  0.10  

Abdominal 

total fat 

(mm
2
)  

Total  2340 3.0( 8704.3 )  23279.1( 10068.2)  0.96  

Pre - menopause  21143.3( 7716.2)  19476.5 ( 9324.0)  0.17  

Post - menopause  25362.7( 9063.7)  28125.7( 8858 .4)  0.27  

Abdominal 

visceral fat 

(mm
2
)  

Total  7992.6( 4549.6 )  8186.7( 5424 .8)  0.64  

Pre - menopause  6725.8( 3862.5 )  61 51.1( 4604.1 )  0.34  

Post - menopause  9091.3( 4823.7)  10781.1( 5301.1 )  0.60  

Abdominal 
Total  15410.3( 5242.8 )  15092.4( 5614 .9)  0.61  
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subcutaneous 

fat (mm
2
)  

Pre - menopause  14417.5( 4794.5 )  13325.4( 5432.5 )  0.13  

Post - menopause  16271.3( 5479.0 )  17344.6( 5027 .1)  0.89  

Abdominal fat 

ratio (%)  

Total  32.6( 8.80)  32.6( 10.55)  0.91  

Pre - menopause  30.92( 8.0)  29.3( 9.65)  0.22  

Post - menopause  34.19( 9.24)  36.8( 10.1)  0.19  

BMI  

Total  22.4( 2.6)  23.6( 3.4)  0.01  

Pre - menopause  21.9( 2.6)  22.9( 3.2)  0.10  

Post - menopause 22.9( 2.6)  24.9( 3.1)  0.28  

Results were statistically analyzed with t - test (2 tailed)  
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Table II - 8. Odds ratios and 95% CI on breast cancer risk in relation to anthropometric factors (distribution of 

abdominal fat and BMI) in case - control study  

Factors  Tertile (range)  

No. (%) of  

participants  
Crude  Multivariate*  

Case Control  Odds ratio(95%CI)  Odds ratio(95%CI)  

Abdominal  

Fat ratio (%)  

Reference (< 27.84)  

1
st

 vs 2
nd

(27.85 - 34.79)
 

1
st

 vs 3
rd 

(  34.80)  

88(37.9)  

51(21.9)  

93(40.0)  

70(33.2)  

70(33.2)  

71(33.6)  

 

0.57 (0.35 - 0.91)  

1.09 (0.59 - 1.68)  

 

0.62 (0.38 - 1.02)  

1.34(0.82 - 2.16)  

Abdominal 

total fat ( )  

Reference (< 18120)  

1
st

 vs 2
nd

(18121 - 27112)
 

1
st

 vs 3
rd 

(  27113)  

78(33.3)  

80(34.1)  

76(32.4)  

70(33. 2)  

70(33.2)  

71(33.6)  

 

1.02 (0.65 - 1.61)  

0.96 (0.60 - 1.51)  

 

1.10(0.69 - 1.76)  

1.12 (0.68 - 1.84)  

Abdominal 

visceral fat 

( )  

Reference (< 4894)  

1
st

 vs 2
nd

(4895 - 9149)
 

72(30.7)  

77(32.9)  

70(33.2)  

70(33.2)  

 

1.10 (0.69 - 1.74)  

 

1.26 (0.78 - 2.04)  
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* Odds ratio adjusted for age, menopause, and fami ly history  

 a, Age: year  

b, Menstruation: 1, postmenopausal; 2, premenopausal  

c, F amily history : 1, positive family history; 2, negative family history  

 

 

 

1
st

 vs 3
rd 

( 9150)  85(36.3)  71(33.6)  1.18 ( 0.74 - 1.86)  1.51 (0.91 - 2.51)  

Abdominal 

subcutaneous 

fat ( )  

Reference (< 12786)  

1
st

 vs 2
nd

(12787 - 17156)
 

1
st

 vs 3
rd 

( 17157)  

86(36.7)  

71(30.3)  

77(32.9)  

70(33.2)  

70(33.2)  

71(33.6)  

 

0.82 (0.52 - 1.30)  

0.88 (0.56 - 1.38)  

 

0.86 (0.53 - 1.37)  

0.96 (0 .56 - 1.53)  

BMI  

Reference (< 20.89)  

1
st

 vs 2
nd

(20.90 - 23.28)
 

1
st

 vs 3
rd 

( 23.29)  

57(24.5)  

61(26.2)  

115(49.3)  

70(33.1)  

70(33.1)  

71(33.6)  

 

1.08 (0.66 - 1.77)  

2.02 (1.27 - 3.20)  

 

1.17 (0.71 - 1.94)  

2.49 (1.52 -  4.08)  
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Table II - 9. Odds ratios and 95% CI on breast cancer risk in relation to anthropometric factors (distr ibution of 

abdominal fat and BMI ) classified  as pre and post - menopausal  status in case - control study  

Factors  Tertile (range)  

No.(%)of  participants  Crude  Multivariate*  

Case Control  Odds ratio(95%CI)  
Odds 

ratio(95%CI)  

Abdomina

l fat ratio  

Pre -

menopause  

Reference (< 26.87)  

1
st

 vs 2
nd

(26.88 - 33.43)
 

1
st

 vs 3
rd 

( >33.44)  

65(51.1)  

23(18.1)  

39(30.7)  

33(33.6)  

33(33.6)  

32(32.6)  

 

0.41 (0.21 - 0.80)  

0.60 (0.32 - 1.12)  

 

0.48 (0.23 - 0.98)  

0.86(0.44 - 1.62)  

Post -

menopause  

Reference (< 29.88)  

1
st

 vs 2
nd

(29.89 - 37.19)
 

1
st

 vs 3
rd 

( 37.20)  

27(26.4)  

24(23.5)  

51(50.0)  

38(33.6)  

38(33.6)  

37(32.7)  

 

0.89 (0.43 - 1.80)  

1.94 (1.01 - 3.71)  

 

0.86 (0.40 - 1.76)  

1.50(0.75 - 2.98)  

Abdomina

l total fat 

( )  

Pre -

menopause  

Reference (< 16803)  

1
st

 vs 2
nd

(16804 - 24329)
 

1
st

 vs 3
rd 

( 24330)  

54(41.5)  

47(36.2)  

29( 22.3)  

33(33.6)  

33(33.6)  

32(32.6)  

 

0.87 (0.46 - 1.62)  

0.55 (0.28 - 1.07)  

 

0.85 (0.44 - 1.64)  

0.63 (0.31 - 1.26)  
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Post -

menopause  

Reference (< 19875)  

1
st

 vs 2
nd

(19876 - 30013)
 

1
st

 vs 3
rd 

( 30014)  

16(15.6)  

46(45.0)  

40(39.2)  

38(33.6)  

38(33.6)  

37(32.7)  

 

2.87 (1.39 - 5.93)  

2.56 (1.23 - 5.35)  

 

2.55 (1.20 - 5.43)  

1.84 (0.84 - 4.02)  

Abdomina

l visceral 

fat ( )  

Pre -

menopause  

Reference (< 4198)  

1
st

 vs 2
nd

(4199 - 6998)
 

1
st

 vs 3
rd 

( 6999)  

51 (39.2)  

40 (30.9)  

39 (30.0)  

33(33.6)  

33(33.6)  

32(32.6)  

 

0.78 (0.41 - 1.48)  

0.78 (0.41 - 1.49)  

 

0.83 (0. 42 - 1.63)  

0.98 (0.49 - 1.93)  

Post -

menopause  

Reference (< 6016)  

1
st

 vs 2
nd

(6017 - 10615)
 

1
st

 vs 3
rd 

( 10616)  

17 (16.6)  

42 (41.1)  

43 (42.1)  

38(33.6)  

38(33.6)  

37(32.7)  

 

2.47 (1.20 - 5.08)  

2.59 (1.26 - 5.34)  

 

2.13 (1.01 - 4.53)  

1.81(0.83 - 3.89)  

Abdomina

l 

subcutane

ous f at 

( )  

Pre -

menopause  

Reference (< 11951)  

1
st

 vs 2
nd

(11952 - 16630)
 

1
st

 vs 3
rd 

( 16632)  

60 (46.1)  

40 (30.7)  

30 (23.0)  

33(33.6)  

33(33.6)  

32(32.6)  

 

0.66 (0.35 - 1.24)  

0.51 (0.26 - 0.99)  

 

0.61 (0.31 - 1.19)  

0.51 (0.25 - 1.02)  

Post -

menopause  

Reference (< 13507)  

1
st

 vs 2
nd

(13508 - 18089)
 

1
st

 vs 3
rd 

( 18090)  

26 (25.5)  

36 (35.3)  

40 (39.2)  

38(33.6)  

38(33.6)  

37(32.7)  

 

1.38 (0.70 - 2.72)  

1.56 (0.80 - 3.08)  

 

1.33 (0.66 - 2.68)  

1.35 (0.67 - 2.74)  
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* Odds ratio adjusted for age, menopause , parity, menarche, breast feeding, and family history  

a, Age: year  

b, Menstruation:  1, post - menopausal; 2, pre - menopausal  

c, Parity: 1, never; 2, ever  

d, Menarche: year  

e, breast feeding: 1, never; 2, ever  

f, F amily history : 1, positive family history; 2 , negative family history  

 

BMI  

Pre -

menopause  

Reference (< 20.43)  

1
st

 vs 2
nd

(20.44 - 22.48)
 

1
st

 vs 3
rd 

( 22.49)  

35(27.1)  

40(31.0)  

54 (41.8)  

33(33.6)  

33(33.6)  

32(32.6)  

 

1.14 (0.58 - 2.21)  

1.59(0.83 - 3.04)  

 

1.30(0.64 - 2.68)  

1.88 (0.94 - 3.76)  

Post -

menopause  

Reference (< 21.75)  

1
st

 vs 2
nd

(21.76 - 23.92)
 

1
st

 vs 3
rd 

( 23.93)  

12(11.7)  

25(24.5)  

65(63.7)  

38(33.6)  

38(33.6)  

37(32.7)  

 

2.07 ( 0.93 - 4.62)  

4.94 (2.35 - 10.40)  

 

1.65 (0.70 - 3.88)  

4.35 (2.04 - 9.84)  
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T o the more effect on breast cancer incidence by distribution 

of abdominal fat was another assessed  subgroup  by adding a par ity, 

menarche, and breast feeding variable by use of odds ratio  

classified as median. Similar result from Table II - 9, i ncreased of 

abdominal visceral fat w as showing  positive associated with breast 

incidence  (Table II - 10) . Hence , the multivariable - adjusted  odds 

ratio of breast cancer for the highest v s the lowest median  of 

abdominal fat ratio and of visceral fat were 1.09 (95% CI =0.68  to 

1.87 ) and 1. 05 (95% CI = 0.62  to 1.79 ). But subcutaneous fat, t he 

odds ratio of breast cancer for the highest vs the low est median  

was 0.74  (95% CI = 0.45  to 1.21 ) , show inverse association with 

breast cancer incidence.  
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Table II - 10 . Odds ratios and 95% CI on breast cancer risk in relation to distribution of abdominal fat in 

sub group case - control study  

Factors  Median (ran ge)  

No. (%) of  participants  Crude  Multivariate*  

Case Control  
Odds 

ratio(95%CI)  

Odds 

ratio(95%CI)  

Abdominal  

Fat ratio (%)  

Reference (< 31.87)  

1
st

 vs 2
nd

( 31.88)
 

123(52.8)  

111(47.8)  

55(50)  

55(50)  

 

0.88 (0.56 - 1.39)  

 

1.09 (0.68 - 1.87)  

Total fat ( )  

Reference ( < 23403)  

1
st

 vs 2
nd

( 23404)
 

131(56.5)  

101(43.5)  

55(50)  

55(50)  

 

0.88 (0.56 - 1.39)  

 

1.13(0.68 - 1.89)  
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* Odds ratio adjusted for age, menopause, p arity, menarche, breast feeding, and family history  

a, Age: year  

b, Menstruation: 1, post - menopausal; 2, pre - menopausal  

c, Parity: 1, never; 2, ever  

d, Menarche: year  

e, breast feeding: 1, never 2, ever  

f, F amily history : 1, positive family history; 2, neg ative family history  

 

 

 

Visceral fat ( )  

Reference (< 7769)  

1
st

 vs 2
nd

( 7770 )
 

128(55.2)  

104(44.8)  

55(33.2)  

55(33.2)  

 

0.81 (0.51 - 1.28)  

 

1.05 (0.62 - 1.79)  

Subcutaneous fat 

( )  

Reference (< 15769)  

1
st

 vs 2
nd

( 15770)
 

140(60.3)  

104(39.6)  

55(33.2)  

55(33.2)  

 

0.65 (0.41 - 1.03)  

 

0.74 (0.45 - 1.21)  
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Table II - 11 Odds ratios and 95% CI on breast cancer risk in relation to distribution of abdominal fat  

classified  as pre and post - menopausal  status in sub group case - control study  

Factors  Median (range)  

No. (%)  

of  participants  
Crud e Multivariate*  

Case Control  
Odds 

ratio(95%CI)  

Odds 

ratio(95%CI)  

Abdomin

al fat 

ratio  

Pre -

menopause  

Reference (< 31.41)  

1
st

 vs 2
nd

(  32.42)
 

79(62.4)  

47(37.3)  

23(50)  

23(50)  

 

0.60 (0.30 - 1.17)  

 

0.86 (0.39 - 1.91)  

Post -

menopause  

Reference (< 31.93)  

1
st

 vs 2
nd

(  31.94)
 

40(37.7)  

66(62.2)  

32(50)  

32(50)  

 

1.60 (0.85 - 2.98)  

 

1.29 (0.59 - 2.79)  

Total fat 

( )  

Pre -

menopause  

Reference (< 21824)  

1
st

 vs 2
nd

(  21825)
 

87(69.0)  

39(30.9)  

23(50)  

23(50)  

 

0.46 (0.22 - 0.89)  

 

0.58 (0.26 - 1.27)  

Post -

menopause  

Reference (< 24492)  

1
st

 vs 2
nd

(  24493)
 

41(38.7)  

65(61.3)  

32(50)  

32(50)  

 

1.58 (0.84 - 2.97)  

 

1.42 (0.72 - 2.78)  
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* Odds ratio adjusted for age, menopause , parity, menarche, breast feeding, and family history  

a, Age: year  

b, Menstruation:  1, post - menopausal;  2, pre - menopausal  

c, Parity: 1, never; 2, ever  

d, Menarche: year  

e, breast feeding: 1, never 2, ever  

f, F amily history : 1, positive family history; 2 , negative family history    

Visceral 

fat ( )  

Pre -

menopause  

Reference (< 7095)  

1
st

 vs 2
nd

(  7096)
 

87 (68.3)  

39 (30.9)  

23(50)  

23(50)  

 

0.46 (0.22 - 0.89)  

 

0.73 (0.33 - 1.61)  

Post -

menopause  

Reference (< 8378)  

1
st

 vs 2
nd

(  8379)
 

38 (35.8)  

68 (64.2)  

32(50)  

32(50)  

 

1.72 (0.92 - 3.22)  

 

1.47 (0.74 - 2.93)  

Subcuta

neous 

fat ( )  

Pre -

menopause  

Reference (< 14686)  

1
st

 vs 2
nd

(  14687)
 

84 (66.6)  

42 (33.3)  

23(50)  

23(50)  

 

0.50 (0.25 - 0.99)  

 

0.45 (0.20 - 0.99)  

Post -

menopause  

Reference (< 15786)  

1
st

 vs 2
nd

(  15787)
 

49 (46.2)  

57 (53.7)  

32(50)  

32(50)  

 

1.16 (0.62 - 2.16)  

 

1.06 (0.54 - 2.07)  
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Table II - 11 shows  crude and adjusted odds ratio of breast cancer 

incidence a ccording to menstruation status in subgroup,  similar 

pattern from Table II - 9. A lso subgroups, visceral fat effect on 

breast cancer risks were  the more positively associated with post -

menopausal subjects than pre - menopausa l. T he multivariable -

adjusted odds ratio of breast cancer for the highest v s the lowest 

median  of visceral fat  categorized  as pre and post - menopausal  

were 0.73 (95% CI =0.33  to 1.61 ) and 1. 47 (95% CI = 0.74  to  

2.93) . 
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3.3 Comparison of characteristic and distribution 

between pre and post m enopause  

 

To know difference in intake of nutrients on breast cancer 

risk depending on status of menstruation, subjects were categorized 

as pre and post menopause. As shown Table II - 10, t he sum daily 

intake of nutrients with crude and adjust for total cal ories analysis 

was no significant difference in total calories (p=0.49), vegetable 

protein (p=0.03 for adjust for total calories), glucose, and dietary 

fiber between pre and post - menopause in breast cancer patients. 

A lso abdominal fat ratio was moderate st atistical difference in 

analysis (p = 0.001). However in case of animal lipid, pre -

menopause women were more intake than post - menopause in 

breast cancer patients and show statistically significant with crude 

and adjusting total calories (p = 0.009 for crud e analysis; p = 0.03 

for adjust for total calories). In spite of post - menopause women 

was intake lower total calories  than pre - menopause women, post ŕ

menopause women were more intake of vegetable protein and 

animal lipid with adjusting total calories analy sis (p = 0.03; p = 

0.03 respectively). And post menopause  women were moderate  

more intake of glucose (p = 0.08), though lower intake of total 

calories  than pre menopause women.
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Table II -  12. Comparison of the sum daily intake of nutrients and abdominal fat  ratio, which pre and post 

menopause in breast cancer patients  (n=150)  

 
Pre menopause  

(Mean  S.D)  

Post menopause  

(Mean  S.D)  
p p 

Total calories (kcal)  1711.0 521.3  1669.9 474.1  0.49   

Vegetable protein (g)  33.4 9.4  35.4 9.6  0.55  *0.03  

Animal protein (g)  25.0 13.7  20.9 11.6  0.07  0.57  

Vegetable lipid (g)  13.4 7.8  12.3 7.5  0.25  0.15  

Animal lipid (g)  20.0 11.9  14.7 8.5  ** 0.009  *0.03  
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Glucose (g)  287.7 74.4  295.7 84.4  0.87  0.08  

Dietary fiber (g)  15.4 5.8  16.3 5.9  0.62  0.14  

Abdominal fat ratio 

(%)  
30.7 8.3  35.2 7.6  0.001   

*, p < 0.05 compared to control  

**, p < 0.005 compared to control  

p was crude t - test  

p was adjusted for total calories



70 

 

 

 

 

Figure II - 6 Comparison of sum daily  intake of nutrients between 

pre and post menopause  breast cancer patients.  

The star symbol (*) indicate statistically significant differences 

with adjust for tota l calories by t - test.  

*; p < 0.05  

 

Figure II - 6 depicts  the comparison of sum daily intake of 
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nutrients between breast cancer patients and normal participants.  

Multiple linear regression analysis was conducted to evaluate 

the association between breast canc er incidence and personality 

factors independently of the variables such as family history, 

menarche, education level, physical activity in age matched case 

control study. Risk of breast cancer was a positive first degree of 

family history with moderate an d higher cross sectional  with  high 

association, and moderate  inverse association with education level 

(Table II - 13).  

 

Table II - 13. The effects of personality factors on breast cancer 

risk in case and control  

Variables  

95% (CI)  

 Lower  Upper  
p-

value  

Fat ratio (%)  0.16  - 2.03  - 0.11  0.02  

Visceral fat ( )  0.26  0.00  0.001  0.01  

Education (year)  - 0.14  - 0.21  0.05  0.09  

Menarche (year)  - 0.25  - 0.12  - 0.05  0.00  



72 

 

 

Menstruation  (0, 1) a 0.05  - 0.12  0.07  0.63  

Breastfeeding (0, 1) b - 0.14  - 0.25  - 0.03  0.01  

Parity (0, 1) c 0.09  - 0.02  0.09  0.23  

Family history (0,1) d 0.07  - 0.28  0.04  0.15  

Physical activity 

(MET score)  
- 0.04  - 0.02  0.10  0.17  

Smoking status 

(0,1,2) e 
0.09  - 0.01  0.35  0.24  

Alcohol consumption 

(0,1) f  
0.11  - 0.00  0.22  0.11  

a, Menstruation : 0, postmenopausal; 1, p remenopausal  

b, Breastfeeding: 0, No; 1, Yes  

c, Parity: 0: No child birth; 1, more than one child birth  

d, family history : 0, positive family history; 1, negative family 

history  

e, smoking status: 0, never smoking ; 1, past smoking; 2, current 

smoking  

f, al cohol consumption: 0, never consumption; 1, current 

consumption  
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3.4 Association between distribution fat and hormone 

status  

 

 
(a)                                  (b) 

 

 
    (c)                                  (d) 
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    (e)                                   (f) 

 

 

Figure II - 7 Abdominal fat ratio and hormone status  diagram  

in breast cancer patients. Generally negative hormone patients had 

higher abdominal fat ratio than positive hormone patients in total 

breast cancer patients (estrogen receptor, p = 0.12; progesterone  

receptor, p = 0.06; Herceptin , p = 0.43 for t - test). (a) Diagram  of 

abdominal fat ratio and classified as estrogen receptor score. (b)  

Diagram  of abdominal fat ratio and classified as estrogen receptor 

score according to menstruation sta tus. (c) Diagram  of abdominal 

fat ratio and classified as progesterone receptor score. (d)  Diagram  

of abdominal fat ratio and classified as progesterone receptor score 

according to menstruation status. (e) Diagram  of abdominal fat ratio 

and classified as Herceptin  score. (f)  Diagram  of abdominal fat ratio 

and classified as Herceptin score according to menstruation 

status. Circles represent outliers.  

 

 

Figur e II - 7 and Table II - 14  show association between 
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hormone status  and anthropometric factors. Generally h ormone  

negative  patients had higher abdominal fat ratio than positive 

hormone patients in total breast cancer patients (estrogen receptor, 

p = 0.12; progesterone receptor, p = 0.06; Herceptin, p = 0.43).  

Pre - menopausal patients, hormone negative score was the more 

differenced average abdominal fat ratio (estrogen receptor, p = 

0.41 ; progesterone receptor, p = 0. 33 ; Herceptin, p =  0.02 )  than 

post - menopausal and positive hormone score (estrogen receptor, p 

= 0.72 ; progesterone receptor, p = 0. 91 ; Herceptin, p  =  0.58 ) . 

Thus  hormones negative of pre - menopausal subjects were  more 

effect of distribution abdominal fat on breast cance r risk than post -

menopausal . However BMI was show not a similar pattern with 

measured  distribution  of abdominal fat.  
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 Table II - 14.  Comparison of average anthropometric factors (distribution of abdominal fat and 

BMI) and classified as hormone in breast cancer patients . 

Hormone  Subjects  score  

No.(%)  

 of  

participants  

Average : p  

Total abdominal 

fat( )  
Visceral fat ( )  

Subcutaneous 

fat ( )  

Abdominal fat 

ratio (%)  
BMI  

Estrogen 

receptor  

(ER)  

Total 

patients  

Negative  69(30.5)  24596.6  

0.21  

9028.6  

0.11  

15567.9  

0.47  

33.9  

0.18  

23.6  

0.98  

Positive  157(69.5)  22775.1  7778.9  14996.1  31.9  23.6  

Pre -

menopausal  

Negative  28(24.8)  19049.7  

0.63  

5936.8  

0.67  

1312.8  

0.63  

29.0  

0.93  

22.4  

0.64  

Positive  97(75.2)  19939.3  6305.1  13634.1  19.1  22.7  

Post -

menopausal  

Negative  41(41.1)  28384.6  

0.81  

11140.0  

0.60  

17244.6  

0.87  

37.3  

0.72  

24.5  

0.25  

Posit ive  61(58.9)  27951.6  10539.8  17411.8  36.5  25.2  

Progester

one 

Total 

patients  
Negative  89(39.38)  24822.8  0.06  9153.9  0.02  15668.8  0.27  34.4  0.02  23.7  0.78  
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receptor  

(PR)  Positive  137(40.62)  22362.2  7515.1  14847.1  31.3  23.6  

Pre -

menopausal  

Negati ve 37(32.8)  19948.8  

0.86  

6414.5  

0.74  

13534.3  

0.98  

29.8  

0.56  

22.3  

0.49  

Positive  88(67.2)  19652.2  6142.  13510.2  28.8  22.8  

Post -

menopausal  

Negative  52(55.8)  28290.9  

0.83  

11103.1  

0.51  

17187.7  

0.74  

37.6  

0.41  

24.7  

0.44  

Positive  50(44.2)  27953.9  104 46.1  17507.8  36.0  25.2  

Herceptin  

Total 

patients  

Negative  156(68.7)  24101.5  

0.14  

8597.7  

0.27  

15503.8  

0.12  

33.4  

0.43  

24.0  

0.28  

Positive  71(31.3)  22204.1  7553.6  14651.1  30.9  23.1  

Pre -

menopausal  

Negative  89(71.2)  21063.4  

0.00  

6905.0  

0.00  

14158.3  

0.03  

30.3  

0.02  

23.0  

0.06  

Positive  36(28.8)  16468.4  4535.6  1193.7  26.0  21.9  

Post -

menopausal  

Negative  67(65.6)  28137.2  

0.82  

10846.1  

0.84  

17291.0  

0.53  

37.3  

0.58  

25.3  

0.65  

Positive  35(24.4)  28103.8  10656.6  17447.1  35.9  24.3  
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a, Estrogen and progesterone were classified as Remmele score  

3 = positive  

0- 2 = negative  

b, P: t - test (2 - tailed)  

 

 

Table II - 15 . Odds ratios and 95% CI on estrogen receptor change in relation to distribution of abdominal 

fat in breast cancer patients  

 

Factors  
Menopause 

status  
Median (range)  

No. (%) of  participants  Odds 

ratio(95%CI)  Positive  Negative  

Abdominal  

Fat ratio 

All of breast cancer 

patients  

Reference (< 31.24)  

1
st

 vs 2
nd

(  31.25)
 

80(71.80)  

74(64.92)  

33(29.20)  

40(35.08)  

 

1.31 (0.74 - 2.29)  
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(%)  Pre - menopause 

breast  cancer patients  

Reference (< 26.65)  

1
st

 vs 2
nd

(  26.66)  

51(80.96)  

43(69.35)  

12(19.04)  

19(30.75)  

 

1.87 (0.82 - 4.30)  

Post - menopause 

breast  cancer patients  

Reference (< 36.82)  

1
st

 vs 2
nd

(  36.83)  

31 (60.79)  

29 (56.87)  

20 (39.21)  

22 (43.13)  

 

1.17 (0.53 - 2.58)  

Abdominal 

total fat 

( )  

All of breast cancer 

patients  

Reference ( < 22115)  

1
st

 vs 2
nd

( 22116)
 

80(71.80)  

74(64.92)  

33(29.20)  

40(35.08)  

 

1.31 (0.74 - 2.29)  

Pre - menopause 

breast  cancer patients  

Reference ( < 18175)  

1
st

 vs 2
nd

(  18176)  

47 (74.60)  

45 (72.58)  

16 (25.40)  

17 (27.42)  

 

1.11 (0.50 - 2.45)  

Post - menopause 

breast  cancer patients  

Reference ( < 27711)  

1
st

 vs 2
nd

(  27712)  

31 (60.79)  

30 (58.82)  

20 (39.21)  

21 (41.18)  

 

1.0 (0.45 - 2.20)  
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Table II - 16 . Odds ratios and 95% CI on progesterone receptor change in relation to distribution of 

abdominal fat in breast cancer patients  

Abdominal 

visceral 

fat ( )  

All of breast cancer 

patients  

Reference (< 7200)  

1
st

 vs 2
nd

( 7201)
 

81(71.69)  

73(64.04)  

32(28.31)  

41(35.96)  

 

1.42 (0.81 - 2.48)  

Pre - menopause 

breast  cancer patients  

Reference (< 4978)  

1
st

 vs 2
nd

(  4979)  

51 (80.95)  

43 (69.35)  

12 (19.05)  

19 (31.75)  

 

1.87 (0.82 - 4.30)  

Post - menopause 

breast  cancer patients  

Reference (< 9804)  

1
st

 vs 2
nd

(  9805)  

31 (60.79)  

29 (56.86)  

20 (39.21)  

22 (43.14)  

 

1.27(0.57 - 2.79)  

Factors  Menopause status  Median (range)  

No. (%) of  p articipants  Odds 

ratio(95%CI)  
Positive  Negative  
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Abdominal  

Fat ratio 

(%)  

All of breast cancer 

patients  

Reference (< 31.24)  

1
st

 vs 2
nd

( 31.25)
 

74(65.49)  

55(48.25)  

39(34.51)  

59(51.75)  

 

2.03 (1.19 - 3.47)  

Pre - menopause breast  

cancer patients  

Reference (< 26.65 )  

1
st

 vs 2
nd

(  26.66 )  

47 ( 74 .61 )  

37(59 .67 )  

16 ( 25.39 )  

25 ( 40.33 )  

 

1.98 (0.92 - 4.25)  

Post - menopause breast  

cancer patients  

Reference (<  36.82 )  

1
st

 vs 2
nd

(  36.83 )  

22 (43.24)  

23 (45.09)  

29 (56.86)  

28 (54.91)  

 

0.92 (0.42 - 2.01)  

Abdominal 

total fat 

( )  

All of breast cancer 

patients  

Reference ( < 22115)  

1
st

 vs 2
nd

( 22116)
 

71(62.83)  

58(51.32)  

42(37.17)  

56(48.78)  

 

1.63 (0.96 - 2.27)  

Pre - menopa use breast  

cancer patients  

Reference ( < 18175 )  

1
st

 vs 2
nd

(  18176 )  

45 (71.42)  

39 (62.90)  

18 (28.58)  

23 (37.10)  

1.47 (0.69 - 3.12)  
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Post - menopause breast  

cancer patients  

Reference ( < 27711 )  

1
st

 vs 2
nd

(  27712 )  

23 (45.09)  

22 (43.13)  

28 (54.91)  

29 (56.87)  

 

1.08 (0.49 - 2.36)  

Abdominal 

visceral fat 

( )  

All of breast cancer 

patients  

Reference (< 7200)  

1
st

 vs 2
nd

( 7201)
 

74(65.48)  

55(48.25)  

39(34.52)  

59(51.75)  

 

2.03 (1.19 - 3.47)  

Pre - menopause breast  

cancer patients  

Reference (< 4978 )  

1
st

 vs 2
nd

(  4979 )  

47 (74.60)  

37 (59.67)  

16 (25.39)  

25 (40.32)  

1.98 (0.92 - 4.24)  

Post - menopause breast  

cancer patients  

Reference (< 9804 )  

1
st

 vs 2
nd

(  9805 )  

23 (45.09)  

22 (43.13)  

28 (54.91)  

29 (62.87)  

 

1.08 (0.49 - 2.36)  
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Table II - 17 . Odds ratios and 95% CI on Herceptin change in relation to distribution of abdominal fat in 

breast cancer patients  

Factors  
Menopause 

status  
Median (range)  

No. (%) of  participants  

Odds ratio(95%CI)  

Positive  Negative  

Abdominal  

Fat ratio 

(%)  

All of breast cancer 

patients  

Reference (< 31.24)  

1
st

 vs 2
nd

( 31.25)
 

73(64.60)  

31(27.19)  

40(35.40)  

83(72.81)  

 

1.46 (0.83 - 2.58)  

Pre - menopause breast  

cancer patients  

Reference (< 26.65 )  

1
st

 vs 2
nd

(  26.66 )  

25 (39.68)  

11(17.74)  

38 (60.32)  

51 (82.26)  

 

2.90 (1.33 - 6.95)  

Post - menopause 

breast  cancer patients  

Reference  (< 3 6.82 )  

1
st

 vs 2
nd

(  36.83 )  

19 (37.25)  

16 (31.37)  

32 (62.75)  

35 (68.63)  

 

1.20 (0.57 - 2.94)  

Abdominal 

total fat 

All of breast cancer 

patients  

Reference ( < 22115)  

1
st

 vs 2
nd

( 22116)
 

36(31.85)  

35(30.70)  

77(68.25)  

79(69.30)  

 

1.05 (0.60 - 1.85)  
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( )  Pre - menopause breast  

cancer patients  

Reference ( < 18175 )  

1
st

 vs 2
nd

(  18176 )  

21 (33.33)  

15 (24.19)  

42 (66.66)  

47 (63.81)  

1.56 (0.71 - 3.42)  

Post - menopause 

breast  cancer patients  

Reference ( < 27711 )  

1
st

 vs 2
nd

(  27712 )  

17 (33.33)  

18 (36.30)  

34 (66.66)  

33 (64.70)  

 

0.91 (0.40 - 2.07)  

Abdominal 

visceral fat 

( )  

All of breast cancer 

patients  

Reference (< 7200)  

1
st

 vs 2
nd

( 7201)
 

41(36.28)  

30(26.31)  

72(43.72)  

84(73.69)  

 

1.59 (0.90 - 2.80)  

Pre - menopause breast  

cancer patients  

Reference (< 4978 )  

1
st

 vs 2
nd

(  4979 )  

21 (33.3 3)  

15 (24.19)  

42 (66.66)  

47 (63.81)  

 

1.56 (0.71 - 3.42)  

Post - menopause 

breast  cancer patients  

Reference (< 9804 )  

1
st

 vs 2
nd

(  9805 )  

19 (37.25)  

16 (31.37)  

32 (62.75)  

35 (28.63)  

 

1.29 (0.57 - 2.94)  
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Thus  hormones negative of pre - menopausal subjects 

were  more  effect of distribution abdominal fat on breast cance r risk 

than post - menopausal . However BMI was show not a similar 

pattern with measured  distribution  of abdominal fat.  

 

Table II - 15  to 17  show  crude odds ratios of hormone 

negative score classified as medi an of abdominal distribution fat 

factors. Similar  result from Table 6, increased of abdominal visceral 

fat was showing  positive associated with hormone negative score in 

breast cancer patients. For example, the odds ratio of estrogen 

hormone receptor for t he highest vs the lowest median of abdominal 

fat ratio and of visceral fat were 1.31 (95% CI = 0.74 to 2.29) and 

1.42 (95% CI = 0.81 to 2.48); the odds ratio of progesterone 

hormone receptor for the highest vs the lowest median of abdominal 

fat ratio and o f visceral fat were 2.03 (95% CI = 1.19 to 3.47); 

odds ratio of Herceptin for the highest vs the lowest median of 

abdominal fat ratio and of visceral fat were 1.46 (95% CI = 0.83 to 

2.58) and 1.59 (95% CI = 0.90 to 2.80). But assessed depending on 

menopaus e status, the association value between abdominal 

distribution fat and hormone status were the more differenced than 

for total breast cancer patients. The status of hormone  negative  

patients had higher abdominal fat ratio  or visceral fat  than positive 

horm one patients in total breast cancer patients.  The odds ratio of 

estrogen hormone receptor; progesterone; Herceptin for the highest 
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vs the lowest median of abdominal fat ratio and of visceral fat in 

pre - menopausal patients were 1.87 (95% CI = 0.82 to 4.30) and 

1.87 (95% CI = 0.82 to 4.30); 1.98 (95% CI = 0.92 to 4.25) and 

1.98 (95% CI = 0.92 to 4.24); 2.90 (95% CI = 1.33 to 6.95) and 

1.56 (95% CI = 0.71 to 3.42), the difference in odds ratio between 

pre - and post - menopausal were 0.6 (ER on visceral) to 1.8 fo ld 

elevation (PR on fat ratio). Thus  generally higher distributions of 

abdominal fat ratio or visceral fat with breast cancer patients were  

the more effect on hormone negative receptor than hormone 

positive recepto r.  

 

Table II - 18. Comparison of associated with estrogen receptor (ER) and 

progesterone  receptor (PR) for status of lymph node metastasis  of breast 

cancer, stratified by menopausal status in breast cancer patients  

 

95% (CI)   

 Lower  Upper  p 

 Postmenopausal  

ER (0, 1) a 

PR(0, 1) a 

 

0.09  

- 0.08  

 

- 0.0 38  

- 0.092  

 

0.083  

0.045  

 

0.46  

0.50  
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Premenopausal  

ER (0, 1) a 

PR (0, 1) a 

 

0.03  

- 0.05  

 

- 0.059  

- 0.07  

 

0.076  

0.053  

 

0.79  

0.71  

Result from multiple regressions  

a, hormone receptor status : 0 = negative receptor;  

1 = positive receptor  

 

Table II - 19. Comparison of  associated with estrogen receptor (ER) and 

progesterone  receptor (PR) for histological grade of breast cancer, 

stratified by menopausal status in breast  cancer patients  

 

95% (CI)   

 Lower  Upper  p 

 Postmenopausal  

Estrogen (0, 1) a 

Progesterone(0, 1) a 

 

- 0.40  

- 0.01  

 

- 0.113  

- 0.050  

 

- 0.031  

0.043  

 

0.00  

0.87  

Premenopausal  

Estrogen (0, 1) a 

Progesterone(0, 1) a 

 

- 0.32  

- 0.12  

 

 - 0.123  

 - 0.077  

 

- 0.019  

0.024  

 

0.00  

0.30  

Result from multiple regr essions  

a, hormone receptor status : 0 = negative receptor;  



88 

 

 

1 = positive receptor  

 

Table II - 18 and II - 19 shows that association between 

hormone level (estrogen and progesterone receptor) and status of 

lymph node metastasis, and association between hormone level 

(estrogen and progesterone receptor) and histological grade in 

respectively, stratified by menopausal status in breast cancer 

patients. This study result shows that  no statistical association 

between lymph node metastasis and hormone level, stratifie d by 

menopausal status. But similar  associations with hormone level in 

pre and postmenopausal women.  Unlike association with lymph 

node metastasis,  in case of association with histological grade, 

higher level of estrogen receptor more negatively associatio n with 

histological grade  in pre and  postmenopausal women (  = - 0.27 

for post - menopausal ,  = - 0.29 for pre - menopausal).  Like 

result with estrogen receptor, also negatively  associations  

between  higher pr ogestero ne level and histological grade  in breast 

cancer patients  (  = - 0.12 for post - menopausal ,  = - 0.18 for 

pre - menopausal )  (Table II - 12).  

 

3.5 Association with breast cancer histological grade  
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Gneral characteristics of subjects and sum daily intake of 

nutrient s categorized as low and high of Histological grade (<2 or 

2) are presented in Table II - 20 . There we re no statistically 

significant differences only sum daily intakes of nutrients with 

adjust  for total calories but also age, cross sectional and  physical 

activity depending on low or high histological grade. However 

abdominal fat ratio was positive associa tion with breast cancer 

morality  (histological grade).  

To histological grade of breast cancer via anthropometric 

factors such as BMI and abdominal fat ratio for histological grade, 

stratification of the factors into the quartile, which performed 

logistic r egression.  
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Table II - 20 . Association of nutrient factors and personality factors on breast  cancer depending on histological 

grade in breast cancer patients  

 Histological grade (< 2)  

Mean  S.D 

Histological grade ( 2)  

Mean  S.D 
p ^p 

Total calories (kcal )  1696.3  536.1.  1721.9  503.4  0.72   

Vegetable protein (g)  34.7 10.0  34.9  10.1   0.62  

Animal protein (g)  23.0  14.8  24.3  13.7   0.77  

Vegetable lipid (g)  12.8  9.4  13.9  8.6   0.48  

Animal lipid (g)  17.1  12.7  19.1  11.1   0.44  
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Glucose (g)  295. 1  90.7  293.5  75.1   0.62  

Dietary fiber (g)  16.0  5.4  16.0  6.6   0.53  

Age (y)  51. 9.2  52.7  7.7  0.54  
 

Visceral fat ( )  7784  4449  8919  4411  0.18  
 

Physical activity  

(MET score)  
914.5  577.9  926.5  622.5  0.91  

 

p : crude t - test  

^P : t - test with adjusted for total calories
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Table II - 21 . The effects of anthropometric and other factors on  

histological grade in relation t o anthropometric factors (in breast 

cancer patients  

 

95% (CI)  

 

p  Lower  Upper  

BMI  - 0.07  - 0.05  0.02  0.46  

Cross sectional ( )  0.004  0.00  0.00  0.97  

Visceral fat( )  0.16  0.000  0.00  0.36  

Family history (0. 1) a 0.09  - 0.17  0.35  0.49  

Menopause (0, 1) b 0.04  - 0.12  0.24  0.52  

Menarche (Y)  0.07  - 0.03  0.10  0.282  

Estrogen  - 0.34  - 0.10  - 0.03  0.000  
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Progesterone  - 0.08  - 0.05  0.02  0.386  

Result from linear regressions  

a, family history:  0, first degree of family history = no; 1, first 

degree of family history = ye s 

b, menopause: 0, post menopause; 1, pre menopause  

 

Table II - 22 . The effects of anthropometric and other factors on  

lymph node in relation to anthropometric factors in breast cancer 

patients  

Factors  

95% (CI)  

 

p  Lower  Upper  

BMI (kg/m 2)  - 0.03  - 0.06  0.04  0.74  

Cross sectional ( )  - 0.03  0.00  0.00  0.81  

Visceral fat( )  0.06  - 2.38  2.51  0.77  

Family history (0. 1) a - 0.01  - 0.42  0.32  0.76  
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Menopause (0, 1) b 0.04  - 0.18  0.32  0.59  

Menarche (Y)  0.08  - 0.03  0.15  0.23  

Est rogen  0.02  - 0.04  0.05  0.82  

Progesterone  - 0.01  - 0.05  0.04  0.89  

Result from linear regressions  

a, family history:  0, first degree of family history = no; 1, first 

degree of family history = yes  

b, menopause: 0, post menopause; 1, pre menopause  

 

 

(a)                                      (b)  
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(c)                               (d)            

 
(e)                                (f)  

 

Figure  II - 8 A si mple scatter -  regression graph,  abdominal 

visceral fat or BMI effect on histological grade of breast  cancer in  

breast cancer patients . (a) Correlation between abdominal visceral 

fat and histological grade. A positive relation show histological 

grade (r = 0.13, p = 0.07 for Pearson correlation). (b)  Correlation 
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between BMI and histological grade. No relation sh ow with BMI (r 

= 0.01, p = 0.79 for Pearson correlation). (c ) Correlation between 

abdominal visceral fat and histological grade  in post - menopausal . A 

positive relation show histological grade (r = 0.0 7, p = 0.67 for 

Pearson correlation; r = 0.17).  (d )  Corr elation between BMI and 

histological grade  in post - menopausal . No relation show with BMI 

(r = 0.01, p = 0.98 for Pearson correlation ). ( e) Correlation 

between abdominal visceral fat and histological grade  in pre -

menopausal . A positive relation show histolo gical grade (r = 0.15, p 

= 0.14 for Pearson correlation ). (f )  Correlation between BMI and 

histological grade. No relation show with BMI (r = -  0.03, p = 0.74 

for Pearson correlation).  

 

Figure II - 8 show abdominal visceral fat and BMI effect on 

Histologic gr ade. Higher abdominal visceral fat was positive relation 

with histological grade (r = 0.13, p = 0.07 for Pearson correlation),  

but weak statistical association. However BMI was no relation with 

histologic grade in any case .  

 

 



 

 

3.6 Association with smoking  and alcohol  

 

There were no significant associations  of smoking and 

alcohol consumption to incidence  of breast cancer by binary 

regression model (Table II - 23), in case and control study.  

 

Table II - 23. Odds ratios and 95% CI on breast  cancer risk in relatio n to 

smoking and alcohol consumption in case - control study   

 Odds ratio  

(95% CI)  

Lower  Upper  

Smoking  

Never  

Ever  

Current  

  P for trend  

 

1.0 (Referent)  

0.93  

0.26  

  0.47  

 

 

0.224  

0.053  

 

 

3.870  

1.325  

Alcohol  

   Never  

   Ever  

   Current  

     P for trend  

 

1.0 (Referent)  

0.66   

0.78  

 0.19  

 

 

0.345  

0.131  

 

 

1.245  

2.569  

 

 

 



 

 

4. Discussions  

 

T he prevalence of overweight and obesity are increasing 

globally and has become common health conditions. It is well 

known that overweight is associated with increased i ncidence of 

certain type cancers ( Ferlay J  et al 2002, 2004; Stewart  et al 

2003) . Many studies have shown that obesi ty increases the risk 

of breast cancer, especially cohort study with postmenopausal 

women ( Ferlay J  et al 2002, 2004; Stewart  et al 2003; Porter P. 

2008 ; Cynthia  et al 2014).  

May be greater consumption of Fruits and vegetables are 

moderate  change related to women  hormonal altered from animal 

fat intakes. It is unclear  which components of fruits and 

vegetables are preventing  cancer, but there a re some possible 

mechanisms. Fruits and vegetables are 100 potentially beneficial 

vitamins, minerals, fiber, and phytochemicals ( lycopene, phenolic 

compounds, and flavonoids ) associated with a modest reduction in 

the risk of breast cancer (Byers et al, 200 2; Kushi, et al 2010).  

In this case - control study, I  observed significant inversely 

relationships between dietary fiber and risk of breast cancer 

( differenced in case and control p = 0.003;  = - 2.20  adjusted 

for total calories), and weak positively  relationships between 

animal lipid (differenced in case and control p = 0.37;  =2.18  

adjusted for total calories) . However  I observed no significant  

relations between  other nutrients  and risk of b reast cancer . Such 



 

 

results are consistent with previous studies reporting association 

between consumption of fruits and vegetables and risk of breast 

cancer. In contrast with our findings, however, many studies 

reported that inconsistent with intake of die t (animal fat intake or 

fruit  and vegetables) as a risk factor on breast cancer (Smith -

Warner et al, 2001, Pierece, J. P et al 2007), while results of this 

study is show strong associated  with intake of high fat or low fruit 

and vegetables as a risk factor  on breast cancer.  

There is good evidence that breast cancer may be the result 

of the Western diet and lifestyle. Breast cancer is rare in 

Japanese women living on Japan (21.1 per 100,000 populations ), 

but when they migrate to the U. S, their incidence of  breast 

cancer (49.4 per 100,000 populations ) approaches the average 

U.S risk within one generation (Shimizu et al 1991).  

Some healthy diet food alone was not significantly protective 

breast cancer due to a lot of effect of factors on breast cancer, 

but b reast cancer patients are lower intake of fruit and vegetables 

such as tomato, water melon, lettuce, cabbage kimchi, perilla leaf, 

pepper leaves, and tangerine and high intake of animal lipid such 

as pork belly and chicken was higher significant risk of ca ncer in 

this study. Tomatoes are popular in Korea. Tomato products 

contain lycopene as phytochemicals has been proposed to protect 

against cell cycle proliferation of mammary human cancer 

(Prakash et al., 2001). A recent relevant study was reported the 

no association between lycopene consumption and breast cancer 



 

 

(Sesso et al., 2005), but may be there seemed to be different 

effects for estrogen receptor  status breast cancer. In this study, 

intake of pepper, including pepper leaves and pepper chilli, is 

stat istical significant or mild difference between breast cancer 

patients and normal participants. Still inconsistent  with flavonoid, 

flavonol is also a major component of pepper, which may have a 

protective effect on breast cancer risk in animal and epidemiol ogic  

studies (Bosetti et al., 2005). Remained still controversial effect 

of citrus on breast cancer risk (Malin et al., 2003; Jung et al., 

2012), this study show intake of Korean tangerine may be 

associated with a reduced risk of breast cancer due to intak e of 

cancer patients lower statistically significant than those normal 

participants. Other fruit and vegetables are (Kimchi, perilla leaf, 

lettuce, and water melon) were significantly difference  between 

case and control, but has been no evidence for signif icantly 

associated with breast cancer.  

From previous studies, breast cancer is higher among 

women intake a western diet, which is consistent with 

consumption of animal fat food items (chicken, pork, and beef) 

also strong positive association animal fat (po rk and chicken) and 

breast cancer risk in this study. However, this association has not 

been found in prospective studies. That reason with inconsistent 

result among relate to breast cancer risk is due to risk factors on 

breast cancer vary greatly and comp lex. 2- amino - 1- methyl - 6-

phenylimidazo[4,5 - b]pyridine  compound of heterocyclic amines, 


