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Nutrition Knowledge, Dietary Habits, and Food Intake Frequency According to Hospitalization after
Breast Cancer Surgery and Experience of Breast Cancer Among Female Adults in Bucheon Area
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Department of Food and Nutrition, Inha University, Incheon, Korea

Abstract

This study investigated the nutrition knowledge, dietary habits, and food intake frequency according to hospitalization
after breast cancer surgery and experience of breast cancer among female adults residing in the Bucheon area. Subjects were
52 female breast cancer survivors 27 in the hospitalization group (HG) and 25 in the non-hospitalization group (non-HG)]
and 52 controls. Data included the results of self-administered questionnaires, as well as anthropometric data and blood
biochemical values of breast cancer survivors collected from electronic medical records. Statistical analysis was performed
using SPSS 20.0 program. Nutrition knowledge and dietary habits revealed no significant differences between HG and non-
HG, but intake frequency of root and tuber crops and kimchi was significantly higher in the HG group than the non-HG
group (p<0.05). According to experience of breast cancer, total scores of nutrition knowledge among survivors (8.2) were
significantly higher than those of the control group (6.3) (p<0.001). Fish and shellfish and fruit intake frequencies were
significantly higher in the survivors group, whereas intake frequency of fast food, convenience food, and alcohol was
significantly lower compared to the control group. Overall, these findings indicate it is necessary to develop and spread
nutrition education guidelines to prevent the occurrence and recurrence of breast cancer.
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<Table 1> General and clinical characteristics according to hospitalization of the survivors after breast cancer surgery

Variables HG (n=27) NHG (n=25) ¥/t value
General characteristics
<40 3(11.1)Y 2(8.0)
40~49 12(44.4) 12(48.0)
Age (years) 50~59 10(37.0) 9(36.0) 0.176
>60 2(7.4) 2(8.0)
. Single 2(7.4) 1(4.0)
Marital status Married 25(92.6) 24(96.0) 0277
Elementary school 13.7) 0(0.0)
Middle school 2(7.4) 2(8.0)
Education level High school 12(44.4) 12(48.0) 1.926
College 11(40.7) 11(44.0)
Graduate school 1(3.7) 0(0.0)
. Yes 14(51.9) 12(48.0)
Occupation No 13(48.1) 13(52.0) 0.077
Premenopausal 10(37.0) 10(37.0)
Menopausal status Postmenopausal 17(63.0) 17(63.0) 0482
Clinical characteristics
I 7(25.9) 5(20.0)
AJCC? stageatdiagnosis I 12(44.4) 14(56.0) 0.697
I 8(29.6) 6(24.0)
Time since diagnosis (month) 13.122.4? 9.9+1.6 1.954
Time since surgery (month) 11.8£2.4 7.3£2.4 0.509
Hormone Experience 25(92.6) 19(76.0) 2745
replacement therapy No experience 2(7.4) 6(24.0) ’
Yes 18(66.7) 9(36.0) «
Chemotherapy No 9(33.3) 16(64.0) 4.890

HG: Hospitalization group, NHG: Non-hospitalization group

Dn(%) ?MeanxSE *p<0.05 by Chi-square test ?)AJCC: American Joint Committee on Cancer
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<Table 2> Anthropometric measurements according to hospitalization
of the survivors after breast cancer surgery

<Table 3> Blood biochemical values according to hospitalization of
the survivors after breast cancer surgery

Variables HG (n=27) NHG (=25) t/y* value Variables HG (n=27) NHG (n=25) t value
Height (cm) 159.9+1.00 157.71.1 0474 Blood hemoglobin (g/dL) 11.6£03" 11.6+0.3 0219
Body weight (kg) 60.1419  589+12 0505 Blood hematocrit (%) 345¢08 33.6+09  0.768
| L 105.8£6.5 100.9+5. 0.561
Body mass index (kg/m?)  235£07 237404  -0.240 Serum glucose (mg/dL) 58165 100.945.9 56

Obesity assessment
Underweight (<BMI 18.5) 0(0.0)? 0(0.0)
Normal (BMI 18.55~<23.0)  14(51.9)  9(36.0) 4.188
Overweight (BMI 23.0<~<25)  4(14.8) 10(40.0)
Obesity (BMI 25<) 9(33.3) 6(24.0)

HG: Hospitalization group, NHG: Non-hospitalization group
DMean+SE ?n(%)

= 5ol A7k Akelsh o] #HH o vt 2
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Serum total cholesterol (mg/dL) 191.6+8.0 196.8+9.3 -0.429

Blood white blood cell 66£07 67420 0,043

(x10°cells/uL)

Serum total protein (g/dL) 6.9+0.1  6.8+0.1 0.712
Serum total bilirubin (mg/dL) 0.6£0.0  0.6+0.1 0.344
Serum albumin (g/dL) 4540.1  4.5+0.1 -0.293

HG: Hospitalization group, NHG: Non-hospitalization group
"Mean+SE

Note. Normal range of blood biochemical value in female adult:
blood hemoglobin 12.0-16.0 g/dL, blood hematocrit 36.0-48.0%,
serum glucose 70-110 mg/dL, serum total cholesterol < 240 mg/dL,
blood white blood cell 4.0-10.0x 10> cells/uL, seurm total protein6.0-
8.0 g/dL,serum total bilirubin 0.2-1.2 mg/dL, serum albumin 3.3-5.2
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<Table 4> Nutrition knowledge according to hospitalization of the survivors after breast cancer surgery

Variables

HG (n=27) NHG (n=25) t value

Carbohydrates, proteins, and fats are the major sources of energy in the body

Fish is a high quality protein food and high in unsaturated fat
Vitamins and minerals generate energy
Eating more vitamins is more beneficial for body

1.0£0.0"  1.0£0.0 1.000
0.8+0.1 0.8+0.1 -0.149
0.4+0.1 0.4+0.1 -0.318
0.8+0.1 0.9+0.1 -0.116

After breast cancer surgery, it is a good idea to limit your all kinds of meat (beef, pork, chicken) intake 0.7+0.1 0.7+0.1 0.127

Eating a lot of fruits is not the cause of weight gain

0.9£0.1 0.9£0.1 -0.078

Obesity is one of risk factors for the breast cancer 0.8+0.1 0.9+0.1 -1.221
During chemotherapy treatment, patients have to get enough calories due to increase in energy metabolism 0.9+0.1 0.9+0.1 0.373
Eating raw vegetables is good for keeping safe the white blood cell count 0.8+0.1 0.9+0.1 -1.221

Washing hands before cooking or eating helps immune function
Average total scores

0.9£0.1 1.0£0.0 -1.882
83+0.4%  8.0+03 0.860

HG: Hospitalization group, NHG: Non-hospitalization group
YMean+SE



<Table 5> Dietary habits according to hospitalization of the survivors after breast cancer surgery

Variables HG (n=27) NHG (n=25) x> value
1-2 times 4(14.8)" 2(8.0)
Meal frequency per day 3 times 22(81.5) 22(88.0) 0.591
4 times or more 1(3.7) 1(4.0)
. . Regular 18(66.7) 19(76.0)
Regularity of mealtime firegular 9(33.3) 6(24.0) 0.551
Never 13.7) 0(0.0)
. 1 time 11(40.7) 15(60.0)
Snack intake 2 times 12(44.4) 7(28.0) 2858
3 times or more 3(11.1) 3(12.0)
Drink 13.7) 1(4.0)
Drinking Not now 8(29.6) 10(40.0) 0.646
Not drink 18(66.7) 14(56.0)
Frying 3(11.1) 1(4.0)
Stir-frying,mixed grilling 13(48.1) 10(40.0)
Roasting 9(33.3) 15(60.0)
Preferred cooking methods Boiling in soy sauce 13(48.1) 10(40.0) )
(multiple responses) Seasoning 2(7.4) 5(20.0)
Uncooked/raw vegetables 8(29.6) 4(16.0)
Pickling 3(11.1) 1(4.0)
Etc 2(74) 1(4.0)

HG: Hospitalization group, NHG: Non-hospitalization group
Dn(%)
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<Table 6> Preference and food frequency according to hospitalization of the survivors after breast cancer surgery

Preference Frequency
Variables
HG (n=27) NHG (n=25) t value HG (n=27) NHG (n=25) t value
White rice 2.6+0.2" 2.8+02 -0.790 2.8+0.4 32404 -0.610
Multigrain rice 3.840.2 4.0+0.2 -0.861 6.2£0.3 6.1£0.3 0.267
Root and tuber crops (potato, etc.) 3.7£0.1 3.7£0.1 0.312 4.6+0.2 3.8£0.3 2.160*
Noodle (kuksu, soba, etc.) 3.3+0.2 3.24+0.2 0.629 3.6+0.3 3.1+0.3 1.192
Rice cakes 3.4+0.1 3.1+0.2 1.189 3.3+0.2 2.9+0.3 1.088
Meat (beef, pork, etc.) 3.7+0.1 3.5+0.2 0.888 4.740.3 4.4+02 0.842
Fish and shellfish (fish, clam, etc.) 3.8+0.1 4.1+£0.2 -1.375 4.7+0.2 4.6+:0.3 0422
Meat products (ham, sausage, etc.) 2.4+0.2 2.7+0.2 -0.908 2.2+0.3 21202 0.170
Algae (laver, sea tangle, etc.) 4.0+0.1 4.4+0.2 -1.739 4.3+0.3 45402 -0.560
Fungi (Oyster mushroom, etc.) 3.840.1 42+02 -2.020* 4.6+0.3 4.6+0.2 -0.023
Dairy products (milk, yogurt, etc.) 3.5£0.2 3.4+0.2 0423 4.4+0.3 3.9+0.4 0.972
Beans (soybean, soybean curd, etc.) 3.840.2 3.8+0.2 0.068 4.8+0.2 4.9+0.3 -0.182
Vegetables (except Kimchi) 3.9+0.1 4.0+0.2 -0.702 5.5+0.3 5.6+0.2 -0.121
Fruits 4.340.1 4.3£0.1 0.092 6.0+0.2 5.9£0.2 0.304
Kimchi 3.840.2 4.0+0.2 -0.732 6.5+0.2 5.9+0.2 2.106*
Snacks and bakery 2.9+0.2 3.1+0.2 -0.509 32402 2.8+0.3 1.060
Fast food (hamburgers, pizza, etc.) 2.5+0.2 2.8+0.2 -1.007 2.0+£0.2 1.6+0.2 1.411
Convenience foods (ramen, etc.) 2.5+0.2 2.7+0.2 -0.779 2.0+0.2 2.1+0.3 -0.122
Alcoholic drink (beer, etc.) 1.7+£0.2 2.2+0.2 -1.699 1.2+0.1 1.5+0.2 -1.155
HG: Hospitalization group, NHG: Non-hospitalization group
YMean=SE, *p<0.05 by Student t-test
EXE, QAUENE, $713F, 29§ WE, RR 4 s, 9y o) 9924 s A ek Zlol mas
&, AEerh o HANET) moe e & ¢ U THHealth Chosun 2017). 28} S| 2EFE QIAHEANE,
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<Table 7> Pearson’s correlation coefficients between preference

and food frequency

Variables

White rice

Multi-grain rice

Root and tuber crops (potato, etc.)
Noodle (kuksu, soba, etc.)

Rice cakes

Meat (beef, pork, etc.)

Fish and shellfish (fish, clam, etc.)
Meat products (ham, sausage, etc.)
Algae (laver, sea tangle, etc.)
Fungi (Oyster mushroom, etc.)
Dairy products (milk, yogurt, etc.)
Beans (soybean, soybean curd, etc.)
Vegetables (except Kimchi)

Fruits

Kimchi

Snacks and bakery

Fast food (hamburgers, pizza, etc.)
Convenience foods (ramen, etc.)
Alcoholic drink (beer, etc.)

HG (n=27) NHG (n=25)
0410 0277
0.290 0.117
0.148 0.167

0.521%* 0016
0406* 0384
0.112 0.195
0.114  0420*
0400%  0.706%**
0.228 0.096

0.567%* 0218
0438% 0317
0389%  -0.054
0325  0.516%*
0373 0.150
0.173 0350

0.742%*% 0339

0.581%*  0.490*

0.550%* 0252

0.513%%  0.446*

*p<0.05, **p<0.01, ***p<0.001 by pearson’s correlation cofficient
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<Table 8> General characteristics of the breast cancer survivor group and control group

Variables Survivors (n=52) Control (n=52) ¥/t value
. Single 49(94.2)Y 50(96.2)
Marital status Married 3(5.8) 2(3.8) 0.210
Elementary school 1(1.9) 1(1.9)
. Middle school 4(7.7) 4(7.7)
Education level High school 24(46.2) 30(57.7) 3444
College or more 23(44.2) 17(32.7)
. Yes 26(50.0) 19(36.5)
Occupation No 26(50.0) 33(63.5) 1.919
Premenopausal 17(32.7) 32(61.5) .
Menopausal status Postmenopausal 35(67.3) 20(38.5) 8.683
Height (cm) 158.8+0.7% 159.5+0.7 -0.646
Body weight (kg) 59.5¢1.2 57.9+1.0 1.059
Body mass index (kg/m?) 23.6+0.4 22.8+0.4 1.474
Obesity assessment
Underweight (<BMI 18.5) 0(0.0) 1(1.9)
Normal (BMI 18.5<23.0) 23(44.2) 27(51.9) 1.972
Overweight (BMI 23.0<25) 14(26.9) 13(25.0)
Obesity (BMI 25 ) 15(28.8) 1121.2)

"n(%) PMeantSE **p<0.01 by Chi-square test.

<Table 9> Nutrition knowledge of the subjects according to the breast cancer survival

Variables

Survivors (n=52) Control (n=52) t value

Carbohydrates, proteins, and fats are the major sources of energy in the body

Fish is a high quality protein food and high in unsaturated fat
Vitamins and minerals generate energy
Eating more vitamins is more beneficial for body

After breast cancer surgery, it is a good idea to limit your all kinds of meat (beef, pork,

chicken) intake
Eating a lot of fruits is not the cause of weight gain.
Obesity is one of risk factors for the breast cancer

During chemotherapy treatment, patients have to get enough calories due to increase in

energy metabolism.

Eating raw vegetables is good for keeping safe the white blood cell count

Washing hands before cooking or eating helps immune function
Average total scores

1.0+0.0" 0.81+0.06 2.962%%
0.840.1 0.840.1 -0.234
0.4+0.1 0.4+0.1 0.197
0.940.1 0.7+0.1 1.875
0.7+0.1 0.4+0.1 2.860%*
0.9+0.0 0.840.1 1.484
0.840.1 0.5+0.1 3.506%*
0.9+0.0 0.6+0.1 3.839%%*
0.840.1 0.340.1 5.925% %%
0.9+0.0 0.9+0.0 0.153
8.2+0.21 6.3+04 5.177%%*

"Mean£SE **p<0.01,***p<0.001 by Student t-test
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<Table 10> Dietary habits of the subjects according to the breast cancer survival

Variables Survivors (n=52) Control (n=52) y* value
1-2 times 6(11.5)" 21(40.4)
Meal frequency per day 3 times 44(84.6) 29(55.8) 11.416%*
4times or more 2(3.8) 2(3.8)
. . Regular 37(71.2) 30(57.7)
Regularity of mealtime Iiregular 15(28.8) 2(42.3) 2.056
Never 1(1.9) 8(15.4)
. 1 time 26(50.0) 27(51.9)
Snack intake 2 times 19(36.5) 12(23.1) 7135
3 times or more 6(11.5) 5(9.6)
Drink 2(3.8) 21(40.4)
Drinking Not now 18(34.6) 0(0.0) 33.712%%*
Not drink 32(61.5) 31(59.6)
Frying 4(7.7) 8(15.4)
Stir-frying,mixed grilling 23(44.2) 30(57.7)
Roasting 24(46.2) 19(36.5)
Preferred cooking methods Boiling in soy sauce 23(44.2) 29(55.8) )
(multiple responses) Seasoning 7(13.5) 9(17.3)
Uncooked/raw vegetables 12(23.1) 15(28.8)
Pickling 4(7.7) 9(17.3)
Etc 3(5.8) 2(3.8)
Dn(%) **p<0.01, ***p<0.001 by Chi-square test
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<Table 11> Food preference and food frequency of the subjects according to the breast cancer survival
. Preference Frequency
Variables : :
Survivors (n=52) Control (n=52) t value Survivors (n=52) Control (n=52) t value
White rice 2.7+0.1V 3.1x0.1 -2.386* 3.0£0.3 3.5+0.3 -1.306
Multigrain rice 3.9+0.1 4.0+£0.1 -0.462 6.2+0.2 5.9+0.2 1.046
Root and tuber crops (potato, etc.) 3.7+0.1 3.8+0.1 -0.243 4.3+0.2 3.9+0.2 1.152
Noodle (kuksu, soba, etc.) 3.3+0.1 3.3+0.1 -0.290 3.4+0.2 3.4+0.2 -0.255
Rice cakes 3.3+0.1 3.3+0.1 0.000 3.1+0.2 2.9+0.2 0.756
Meat (beef, pork, etc.) 3.6+0.1 3.7+0.1 -0.634 4.6+0.2 4.3+0.2 1.169
Fish and shellfish (fish, clam, etc.) 3.9+0.1 3.9+0.1 0.112 4.7+0.2 3.8+0.2 3.240**
Meat products (ham, sausage, etc.) 2.5+0.1 2.9+0.1 -1.713 2.2+0.2 2.7+0.2 -1.732
Algae (laver, sea tangle, etc.) 42+0.1 4.0+0.1 0.883 44402 4.8+0.2 -1.801
Fungi (Oyster mushroom, etc.) 4.0+0.1 4.0+0.1 0.248 4.6+0.2 4.4+02 1.079
Dairy products (milk, yogurt, etc.) 3.5+0.1 3.8+0.1 -1.543 42403 4.3+0.3 -0.366
Beans (soybean, soybean curd, etc.) 3.840.1 3.9+0.1 -0.891 4.9+0.2 5.0+0.2 -0.457
Vegetables (except Kimchi) 4.0+0.1 4.1+0.1 -0.757 5.5+0.2 5.5+0.2 0.326
Fruits 4.3+0.1 4.2+0.1 0.857 5.9+0.1 5.0+£0.2 3.540**
Kimchi 3.9+0.1 4.1£0.1 -1.732 6.2+0.1 6.3+0.2 -0.352
Snacks and bakery 3.0+0.2 3.240.1 -0.971 3.0+£0.2 3.8+0.2 -2.512%
Fast food (hamburgers, pizza, etc.) 2.7+0.1 3.0+0.1 -1.945 1.8+0.2 24+02 -2.354*
Convenience foods (ramen, etc.) 2.6+0.1 3.1£0.1 -2.739%* 2.1£0.2 3.320.2 -4.789***
Alcoholic drink (beer, etc.) 2.0£0.1 2.5+0.2 -2.198** 1.3£0.1 2.4+0.2 -3.999***
DMeantSE, *p<0.05, **p<0.01, ***p<0.001 by Student t-test
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