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ABSTRACT

Objectives: We aimed to evaluate dietary intake among female breast cancer survivors
in a cross-sectional study.

Methods: A total of 127 women who had breast cancer surgery at least 6 months
before baseline were included. Dietary intake of female breast cancer survivors was
assessed through self-reported 3 day-dietary records. To compare dietary intake between
breast cancer survivors and general female population without cancer, we selected the
1:4 age matched women from the 2011 Korean National Health and Nutrition
Examination Survey (KNHANES). In the KNHANES, participants were asked about
their dietary intake using the 24-hour dietary recalls. We also examined whether dietary
intake varied by age group, cancer stage, or time since surgery among breast cancer
survivors. We used the generalized linear model to compare their dietary intakes.

Results: Intakes of total energy, beta-carotene, folate, vitamin C, plant iron and fruits
were lower among breast cancer survivors with longer time since surgery compared to
those with shorter time (p <0.05). Breast cancer patients with higher stage at diagnosis
tended to consume less legumes (p=0.01) than those with lower stage. When we
compared dietary intake between breast cancer survivors and the general female
population without cancer, breast cancer survivors were more likely to consume most of
macro- and micro-nutrients in larger quantity (p <0.05) and adhere to healthier diet
characterized by higher intakes of legumes, seed and nuts, vegetables and fishes and shells
than the general female population who never had been diagnosed with cancer (p <0.05).

Conclusions: Our study results suggested that the intakes of nutrients and foods varied
by time since surgery and cancer stage among breast cancer survivors and dietary
intakes among breast cancer survivors differed from that in the general population.
Further prospective studies are warranted to explore the association between dietary
intakes of specific food items and survival among Korean breast cancer survivors.
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A total of 167 breast cancer patients between September, 2012 between February, 2013

Excluded participants (some participants had multiple reasons)

A total of 40 participants were excluded

11 had Ductal Carcinoma In Situ (DCIS, 0 stage)
> 11 had metastasized to other organs

8 had no medical records
7 had survival time less than 6 months
8 had another cancer after breast cancer diagnosis
3 had other cancer history before breast cancer diagnosis
1 had unreasonable total calorie intake
1 had duplicate reply for questionnaire

A total of 127 breast cancer survivors were included in the study

The 2011 Korean National Health and Nutrition Examination Survey (Total = 8518)

>

Excluded participants (some participants had multiple reasons)

Total 5495 participants were excluded
4829 were men or women whose age was less than 20.
143 women had cancer history among >20 years old women
196 non-respondents for BMI among >20 years old women
278 had unreasonable calorie intake among >20 years old women
87 were pregnant women or breastfeeding mother among >20 years

old women

A total of 3023 participants met the inclusion criteria

A total of 508 age-matched participants were included in the study

Fig. 1. Flow chart of inclusion of study population.
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Table 1. Clinical characteristics and changes in diet and weight
aofter the breast cancer diagnosis among breast
cancer survivors

N (%)
Mean + SD
Clinical characteristics
Time since diagnosis (month) 38.83 = 37.37
Tumor size (cm)
<2 59 (46.46)
2-<5 61 (48.03)
5 7( 5.81)
Hormnone receptor status
ER-+/PR+ 63 (49.61)
ER+/PR- 24 (18.90)
ER-/PR+ 4(3.15)
ER-/PR- 33 (25.98)
Unknown 3( 2.36)
AJCC stage at diagnosis
| 54 (42.52)
Il 56 (44.09)
I 17 (13.39)
Diet
Change of diet
Yes 94 (74.02)
No 31 (24.41)
Unknown 2(1.57)
Change of quality”
Very healthier 37 (39.36)
Healthier 47 (50.00)
Do not care 8 ( 7.53)
Unknown 2(215)
Change of quantity
Increased 23 (24.47)
Decreased 55 (68.51)
Unknown 16 (17.02)
Body weight
Change of weight
Increased 52 (40.94)
Decreased 33 (25.98)
No change 41 (32.28)
Unknown 1(0.79)
Average change of weight
Increased? 458 £ 3.25
Decreased? 4,64 + 250

Abbreviations: SD, standard deviation; ER, estrogen receptor;

PR, progesterone receptor; AJCC, American joint committee

on cancer.

1) Analyzed 94 cases who changed their diet affer the breast
cancer diagnosis

2) Analyzed 50 cases because 2 cases did not respond to the
question on average weight change

3) Analyzed 33 cases

o] FHIet AIRES 2 QIsfo] A 4Ee] WakE Firk o
HEIAE, 9] Slo] Wkl g bﬁﬂi %
15

3K,
Zo 2 Bkt st Zgk o] & AlFH sl e} Al
3o) ALE HEAZS B 3H ZAFsE A3, 40.94%¢] st
5910 oA Z A|Zo] =7kt ¥ sk 50 9] oA
o] B 4.6 ko) AZZ7P} AArka BasllL, 25.98%
of SFsl= 33 04*301 et 4.6 kgl A7 AN
Char ®askolct.

£ 30 0 ME 2

AR AAPEF7F AT (

2= o] ATber A7kl 4% B 7)7HE/1L —

<19, 1d—< 54, > 5d), Gk 26k A AHEE LER)

= AJCC7I1E <97 (7], 1I7], 1I7)) & 2+ 71%12] EA0

ueb] BAH O R FolaHA thE A 4] 8] A8k
TEEA e Ak vt 2

,d
[y
4
ox >
N1z

5041, 50—59A,

o
>
<
iy

L

1) ool M2 AN M AH

ol & 7E 02 SF9) 1S oS W, 504 mlvke
36, 504 o] 604 TRk 659, 604 o)== 268 <]
TEE WOk AF, A A5, A2, 1SE, 2lo]
HZA| o] § o AALFF, T G AAHE BAst] &
At A, FARCE folaAl= AR AR 7 S
TH FEA HEE v gol AFlske Aol velet
(p = 0.08). Z1eut A hol] wheba] 7 9] FoFa AAHv
AR AFET AF ol AR CE Fo8 Aol gl
(Data not shown).

6712 ofuiel HF4

=l A8 SO Qs A Fo]
WFHo)A] F& 7FsAdol A7) tﬁ%%%ﬂ 671 oluhe] A}
= 2 Aol st m e
¥ e AR S YRt RHow F1
Hew 67hE-1d, I ol Lrgiek. 9Fe] A v
5 o] AEES TR o7|B R, bdS Vo R B
atgick. webd 19 olF AR 19 o4 54 vk, 54
o Fow & =o A 6ie

O

=4
Tt Y FEe U o1



168 - g1 o343 kst AR A e] A H AL

d mjnke] ARARE 239, 1d o4k 5 mlwke] ARAE s WERL A( = 0.07), 7 = 0.06) % HEF

787, 5 ole] ARAE 267e] AP o152 F (= 0.08)F ] A ATk Aol 9 Ao uE
o AF S AE AFH G AfolE dobiy] Sl wete H3ioh
(Confounding factors)—é RS ditkg ey B4 A3
= Table 28} Table 3¢l Zt2} AA =] AT G Fa FollA 3 & BN TE A MF SHE
5 F Il 1 U AR F AR for AT A] 9F 710l Wb ARE AR ) Aol Qs A
trend = 0.01), HIEFEEH (p = 0.04), G4t (p = 0.02),  o}K7] fI5to] al9l 55 E7stls wl, 74t l= 54
HIER C(p <0.001), A& & (= 0.02)2 A37F W, #8567, 78 V)= 1774 2o = e}
T F 71300 B AEA AFRTE R BTk 4 wteh Aol w24 S magE uAal]
= 5 73kl wet Aol frelsh xlel7F UAE A 3 EAE A, oF W70l wheba] Fo ki A ells B
A (p <0.00D RO, &= F 7Igko] 31 ek A Ao {osh 2o 7} gli= 2O % Ykt (Table 4). 3t
o N Al B 71 A g, <l el el Gl frelw 39 o
Skt HEgh 5 ﬁlﬁi FoJgk S o ARt 7] = 0% Yk (Table 5), oF 7171 52 34K
ko] 71 fdet AR g 17&% TR S ARl 5 R AR sl W B3 (b = 0.0D)°] S8l
Table 2. Nutrient intakes according to time since surgery
6-<12M 12-< 60M 60 M or longer
(N =23) (N=78) (N = 26)
LS means LS means LS means p tfrend
Nutrient intake
Energy (kcal/d) 1850.40 1861.10 1642.06 0.01
Carbohydrate (g/d) 287.80 286.04 273.58 0.10
Plant protfein (g/d) 40.58 38.33 38.32 0.62
Animal protein (g/d) 31.94 31.56 33.11 0.74
Plant fat (g/d) 24.06 23.28 23.98 0.85
Animal fat (g/d) 13.56 15.09 17.68 0.16
Vitamin A (ug RE/d) 1143.52 1128.13 940.58 0.07
Retinol (ug/d) 71.10 77.74 95.68 0.23
Beta-carotene (ug/d) 6306.05 6048.82 4865.27 0.04
Thiamine (mg/d) 1.44 1.41 1.43 0.92
Riboflavin (mg/d) 1.54 1.45 1.43 0.48
Niacin (mg/d) 18.28 17.78 17.81 0.83
Vitamin B, (Mg/d) 2.10 2.03 1.96 0.38
Folate (ug/d) 669.16 647.28 570.06 0.02
Vitamin C (mg/d) 189.95 175.00 115.46 < 0.001
Vitamin E (mg/d) 16.45 16.44 15.08 0.16
Plant calcium (mg/d) 378.71 3569.37 337.20 0.26
Animal calcium (mg/d) 259.39 229.15 239.81 0.93
Phosphorus (mg/d) 1319.64 1262.24 1273.67 0.80
Potassium (mg/d) 3995.65 3873.45 3605.16 0.12
Plant iron (mg/d) 14.72 13.53 12.15 0.02
Animal iron (mg/d) 3.41 4.05 3.97 0.71
Zinc (mg/d) 10.55 10.57 10.13 0.28

Abbreviations: M, month; LS means, least squared means.

Adjusted for age (years, continuous), body mass index (kg/m?2, contfinuous), marital status (maried or cohabitation, others), edu-
cation level (middle school or less, high school or unknown, college or more), dietary supplement use (yes or no), physical activity
(MET-hour per week, continuous) and total energy intake (kcal/d, contfinuous). For energy intake analysis, fotal energy infake was
not adjusted.



Table 3. Food group intfake according to time since surgery

6-<12M 12-< 60 M 60 M or longer

(N=23) (N=178) (N = 26)

LS means LS means LS means p tfrend

Food group

Grains (g/d) 211.70 211.60 226.42 0.34
Potatoes (g/d) 68.53 52.21 36.51 0.13
Sweets (g/d) 4.25 3.24 5.07 0.18
Legumes (g/d) 54.19 34.28 25.31 0.06
Seeds and nuts (g/d) 2.39 4.38 247 0.53
Vegetables (g/d) 396.18 388.34 352.78 0.34
Mushrooms (g/d) 18.41 6.80 9.80 0.97
Fruits (g/d) 325.21 330.03 186.82 <.001
Meats (g/d) 22.75 39.29 43.18 0.23
EQgs (g/d) 19.07 17.33 17.27 0.91
Fishes and shells (g/d) 86.89 60.93 47.90 0.14
Seaweeds (g/d) 9.22 3.30 2.66 0.08
Dairy products (g/d) 105.25 92.64 65.91 0.20
Fats and oils (g/d) 4.84 6.23 6.56 0.29

Abbreviations: M, month; LS means, least squared means.

Adjusted for age (years, continuous), body mass index (kg/m?2, contfinuous), marital status (maried or cohabitation, others), edu-
cation level (middle school or less, high school or unknown, college or more), dietary supplement use (yes or no), physical activity
(MET-hour per week, continuous) and total energy intake (kcal/d, continuous).

Table 4. Nutrient intakes according to cancer stage

(N=54) (N=56) (N=17)
LS means LS means LS means p frend
Nutrient intake
Energy (kcal/d) 1837.96 1865.78 1710.74 0.45
Carbohydrate (g/d) 279.32 287.27 293.31 0.12
Plant protfein (g/d) 39.85 38.53 37.22 0.20
Animal protein (g/d) 31.77 32.95 29.05 0.70
Plant fat (g/d) 23.77 22.58 25.92 0.76
Animal fat (g/d) 15.20 15.32 13.58 0.71
Vitamin A (ig RE/d) 1097.35 1082.65 1204.22 0.82
Retinol (ig/d) 79.40 70.56 99.49 0.69
Beta-carotene (ig/d) 5882.34 5827.69 6487.98 0.82
Thiamine (mg/d) 1.40 1.43 1.46 0.49
Riboflavin (Mmg/d) 1.43 1.46 1.60 0.21
Niacin (mg/d) 17.95 17.84 17.96 0.87
Vitamin B, (mg/d) 2.04 2.00 212 0.90
Folate (ig/d) 638.39 637.31 667.51 0.78
Vitamin C (mg/d) 162.69 161.94 215.58 0.14
Vitamin E (mg/d) 15.87 16.72 16.10 0.65
Plant calcium (mg/d) 366.96 353.65 366.96 0.81
Animal calcium (mg/d) 218.72 229.87 324.73 0.08
Phosphorus (mg/d) 1290.57 1265.04 1277.20 0.59
Potassium (mg/d) 3742.64 3940.40 4008.03 0.23
Plant iron (mg/d) 13.44 13.93 13.27 0.89
Animal iron (mg/d) 3.93 3.93 3.59 0.65
Zinc (Mmg/d) 10.68 10.58 9.86 0.14

Abbreviations: LS means, least squared means.

Adjusted for age (years, continuous), body mass index (kg/m? confinuous), marital status (maried or cohabitation, others), edu-
cation level (middle school or less, high school or unknown, college or more), dietary supplement use (yes or no), physical activity
(MET-hour per week, continuous) and total energy intake (kcal/d, continuous). For energy intake analysis, fotal energy intake was
not adjusted.
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Table 5. Food group infake according to cancer stage

(N = 54) (N = 56) N=17)
LS means LS means LS means p frend
Food group

Grains (g/d) 214.10 220.33 195.90 0.64
Potatoes (g/d) 52.15 51.24 60.77 0.79
Sweets (g/d) 3.49 3.48 4.94 0.31
Legumes (g/d) 50.45 32.74 22.57 0.01
Seeds and nuts (g/d) 3.01 3.47 4.89 0.35
Vegetables (g/d) 388.46 395.94 349.08 0.55
Mushrooms (g/d) 8.76 9.83 8.49 0.86
Fruits (g/d) 272.28 295.45 413.07 0.06
Meats (g/d) 37.74 36.13 25.69 0.45
Eggs (g/d) 16.67 18.11 18.88 0.67
Fishes and shells (g/d) 65.81 60.36 73.62 0.92
Seaweeds (g/d) 3.65 4.36 4.59 0.46
Dairy products (g/d) 87.91 86.00 120.80 0.55
Fats and oils (g/d) 5.38 6.33 6.24 0.19

Abbreviations: LS means, least squared means.

Adjusted for age (years, continuous), body mass index (kg/m?, contfinuous), marital status (maried or cohabitation, others), edu-
cation level (middle school or less, high school or unknown, college or more), dietary supplement use (yes or no), physical activity
(MET-hour per week, continuous) and total energy intake (kcal/d, continuous).
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Table 6. Comparison of socio-demographic factors between breast

cancer survivors and age-matched KNHANES population
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Table 7. Comparison of nutrient infake between breast cancer
survivors and age-matched KNHANES population

Survivors KNHANES Survivors KNHANES
(N=127) (N=508) (N=127) (N=508)
N (%) N (%) p value LS Means LS Means p value
Age <0.99 Nutrient infoke
< 40 6(4.72) 24( 472 Energy (kcal/d) 1679.17 1531.54 0.02
40 - 49 30(23.62) 120(23.62) Carbohydrate (g/d) 287.45 274.78 0.01
50 - 59 65(51.18) 260(51.18) Protfein (g/d) 71.46 56.43 < 0.001
60 - 69 21 (16.54) 84 (16.54) Fat (g/d) 37.46 27.36 < 0.001
>70 5(394) 20( 3.94 Vitamin A (ug RE/d) 1011.35 635.21 <0.001
Marital status 0.02 Retinol (ng/d) 65.16 37.87 0.004
Married or cohabitation 105 (84.00) 413 (84.11) Beta-carotene (ug/d) 5071.33 2917.58 < 0.001
Separated or Widowed 6( 4.80) 51(10.39) Thiamine (mg/d) 1.32 1.00 < 0.001
Divorced or Single 14(11.20) 27 ( 5.50) Riboflavin (mg/d) 1.32 0.99 < 0.001
Education level < 0.001 Niacin (mg/d) 16.61 13.40 < 0.001
Elementary school 5( 4.00) 147 (29.58) Vitamin C (mg/d) 152.41 84.42 < 0.001
Middle school 9(7.20) 93(18.71) Calcium (mg/d) 576.72 419.24 < 0.001
High school 61 (48.80) 173 (34.81) Phosphorus (mg/d) 1213.10 990.89 < 0.001
College or more 50 (40.00) 84 (16.90) Iron (Mg/d) 16.73 11.81 < 0.001
Equalized household income” 0.05 Potassium (mg/d) 3575.10 2640.54 < 0.001
Low 21 (17.80) 129 (25.69) Abbreviation: LS Means, least squared means.
Mid-low 25(21.19) 127 (25.25) Adju§fed for age (years, con‘rinupus), body mass index (kg/m?2,
52379 119034 conlrloa, merllsts (mories o concotoler, spaciec
High 44 (37.29) 128 (25.45) level (elementary school, middle school, high school or
Body mass index (kg/m?) 0.002 uqknown, clollege orlmore], equolized household income (low,
) mid-low, mid-high, high), smoking status (never-, ever- smoker,
< 18.5 (underweight) 4(3.15) 19(3.74) unknown), menopausal status (pre-, natural-, premature-meno-
18.5 — 23 (normal weight) 82 (64.57) 233 (45.87) pause, uhknown), dietary supplemen’r use (yes or no), physical
25-25(oen) 160260 561850 B oy e orh, oo
> 25 (obese) 25(19.69) 160 (31.50) energy infake analysis, total energy infake was not adjusted.
Smoking status 0.08
Non-smoker 108 (97.30) 459 (92.54) Zro 2 nlwst A}, Guker ARy} A kAL O
Former smoer 30279 16( 929 Aol )3 2 Yt vEl @ 7148 A
enomoon s O EE e o ik o wel 4SS o < 0.05).
Pre-menopause 8( 6.72) 167 (33.74)
Natural menopause 51 (42.86) 284 (57.37) 4)NEMF YE Hu
Premature menopause 60(50.42) 44( 8.89) Gurel A xle) FRlAZ e kzA) thaRle] AlE T AF
Use of diefary supplements 0.01 AFell= Table 8ol #A|AISFATE, Q1AL 8H4] webR<=¢) &
w0 g0y 222170 AUUAT 2 slel D 1Y 2o AT Y 3

1) Equalized household income = monthly household income/

the number of family

TH s A5, SAHE,
%_ =

A, A1A 2

(p <0.05).
0.006) <t B2t
& o AA Wi = o ® YERTE &=
o5t G oFUX|RE FRt ARA T G A
ZdAe] w8 B F A

=
(p = 0.07). 8 BPARe} =RIZAGGF ATt gk
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Table 8. Comparison of food group intake between breast
cancer survivors and age-matched KNHANES population

Survivors KNHANES

(N=127) (N =508)

LSMeans LSMeans p value

Food group intake

Grains (g/d) 207.25 205.82 0.90
Potatoes (g/d) 65.06 59.33 0.72
Sweets (g/d) 4.22 3.53 0.38
Legumes (g/d) 25.82 13.96 0.001
Seeds and nuts (g/d) 3.14 1.10 0.001
Vegetables (g/d) 328.28 21654 < 0.001
Mushrooms (g/d) 3.76 2.50 0.23
Fruits (Q/d) 298.45 214.32 0.07
Meats (g/d) 39.77 51.24 0.15
Eggs (g/d) 16.42 20.87 0.23
Fishes and shells (g/d) 39.81 21.39 0.001
Seaweeds (g/d) 5.52 10.01 0.02
Dairy products (g/d) 147.66 260.19 0.006
Fats and ails (g/d) 5.24 2.61 < 0.001
Beverages and alcohol (g/d) 22.07 22.35 0.97
Seasonings (g/d) 20.17 10.61 < 0.001

Processed foods (g/d) 0.20 0.25 0.90

Abbreviation: LS Means, least squared means.

Adjusted for age (years, confinuous), body mass index (kg/m?,
continuous), marital status (married or cohabitation, separated
or widowed, divorced or single, others or unknown), education
level (elementary school, middle school, high school or
unknown, college or more), equalized household income (low,
mid-low, mid-high, high), smoking status (never-, ever- smoker,
unknown), menopausal status (pre-, natural-, premature-meno-
pause, unknown), dietary supplement use (yes or no), physical
activity (vigorous and moderate, vigorous only, moderate only,
no or unknown) and tofal energy intake (kcal/d, continuous).
For energy infake analysis, fotal energy intake was not adjusted.

AF AT vl A3l e AR T4
QAL Tl WIS 5, AT, TR, A0, o]
575 Fsp At glel, griAow e o] )
2o 2 mEa drks 238 w5 5 vk
1oz

B QTR 9 ARE BA0E et £ B A
22 G7)0) AR R ABAEL HFOR Jopas
AFT B AE vets] slal ANkt et 5%
F 771l ute} BA e A3, 4 F V1K) 71 U9 5
#e] % e, Webhzel, AL, WER C, AR B, 3
el H27 BE 710 1 A8 H30e] v)a) 5
Ao folabl Witk BE o 717} whe el 3
As) vl me w, W7k e e BEAe T A

0 ok, Bl A

AR S A0 AT SYES v

Z9o]9] A (Skeie 5 2006) oA 7] A=A} (RBE717F
1d o) 5d mgh), 7] AEXF (5 o), 2733 01439
Al 15 vwst Ax, @] SRR 173 034d o) vls)
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B 1357 (= ), 52 20099 AtellA 5632
ekl 7] 1996—1999d% 2002—2005 ¥ 4
A 2AEEE ARSI oF ®7 el wmt Al A3 W
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7h gbE SRR 2 210 2 e (Skeie 5 2009).
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2 XH1¥3 th(Maunsell 5
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