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ABSTRACT

Objectives: We aimed to examine levels of physical activity, anthropometric features, and health-
related quality of life (HRQoL) among Korean breast cancer survivors who reported changes in
their diet after diagnosis.

Methods: A total of 380 women who had been diagnosed with stage I to III breast cancer and had
breast cancer surgery at least six months before the interview were included. Participants provided
information on dietary change after diagnosis, post-diagnostic diet, physical activity, anthropometric
measures, and HRQoL through face-to-face interview. We assessed HRQoL levels of breast cancer
survivors using a validated Korean version of European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and Breast Cancer Module
(BR23). We used the logistic regression and generalized linear models to identify the associations of
dietary changes in relation with physical activity, anthropometry, and HRQoL.

Results: The majority of participants (72.6%) reported that they have changed their diet to a
healthier diet after diagnosis. Breast cancer survivors who reported to have change to a healthy
diet had higher intakes of vegetables and fruits and lower intakes of red and processed meats, and
refined grains than those who did not. Also, survivors with a healthy change in their diet were
more likely to engage in physical activity (top vs. bottom tertile: odds ratio [OR], 1.85; 95%
confidence interval [95% CI], 1.02-3.36) and have lower body mass index (BMI) (OR, 0.90; 95%
CI, 0.82-0.98 for one kg/m? increment in BMI) compared to those who did not. We found that
a healthy change in diet was associated with higher scores of physical functioning (p=0.02) and
lower scores of constipation (p=0.04) and diarrhea (p=0.006) compared to those who did not.
Conclusions: Healthy changes in diet after breast cancer diagnosis may be associated with lower
levels of BMI, and higher levels of physical activity and HRQoL.

Korean J Community Nutr 21(6): 533~544, 2016

KEY WORDS breast cancer survivors, dietary change, physical activity, anthropometric
features, health-related quality of life
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Table 1. Demographic, clinical and lifestyle characteristics of study participants according to change to a healthy diet after diagnosis
of breast cancer

Change to a healthy diet
Characteristic All (n=380) No (n=104) Yes (n=276) P value”
Age, Mean =+ SD? (years)
At diagnosis of breast cancer 4821+ 7.63 47.03t+ 8.99 48.65+ 7.02 0.06
At inferview 51.03x 7.90 5005+ 9.30 5140+ 7.29 0.11
Education level, N (%)
Middle school or below 49 (13.00) 9( 8.74) 40 (14.60) 0.32
High school 179 (47.48) 52 (50.49) 127 (46.35)
College or above 149 (39.52) 42 (40.78) 107 (39.05)
Marital status, N (%)
Mairried or cohabitatfion 312 (82.76) 84 (80.77) 228 (83.52) 0.53
Unmarried or divorced or widowed 65 (17.24) 20(19.23) 45 (16.48)
Current menopausal status, N (%)*
Premenopausal 41 (11.02) 17 (16.83) 24 ( 8.86) 0.03
Postmenopausal 331 (88.98) 84 (83.17) 247 (91.14)
Parity
No 33 ( 8.68) 9( 8.65) 24 ( 8.70) 0.99
Yes 347 (91.32) 95 (91.35) 252 (91.30)
Breastfeeding®
No 91 (24.46) 19(18.63) 72 (26.67) 0.11
Yes 281 (75.54) 83 (81.37) 198 (73.33)
Time from surgery, Mean = SD (months) 34.61+ 27.11 37.57 £ 33.40 33.50+ 24.31 0.64
AJCCY stage at diagnosis, N (%)
I 186 (48.95) 52 (50.00) 134 (48.55) 0.97
I 146 (38.42) 39 (37.50) 107 (38.77)
Il 48(12.63) 13 (12.50) 35(12.68)
Estrogen receptor status, N (%)Y
Negative 92 (24.40) 24 (23.76) 68 (24.64) 0.86
Positive 285 (75.60) 77 (76.24) 208 (75.36)
Progesterone receptor status, N (%)
Negative 140 (37.14) 38 (37.62) 102 (36.96) 0.91
Positive 237 (62.86) 63 (62.38) 174 (63.04)
Energy infake, Mean =+ SD (kcal/d) 1,740.50 + 415.47 1,691.05 £ 404.31 1,759.14 + 418.80 0.16
Dietary supplement use, N (%)°
No 110 (29.26) 32(31.07) 78 (28.57) 0.64
Yes 266 (70.74) 71 (68.93) 195 (71.43)
Alcohol intake, N (%)?
None-drinker 174 (46.15) 50 (48.08) 124 (45.42) 0.005
Former drinker 147 (38.99) 30 (28.85) 117 (42.86)
Current drinker 56 (14.85) 24 (23.08) 32(11.72)
Smoking status, N (%)*
Never smoker 320 (92.49) 87 (92.55) 233 (92.46) 0.98
Ever smoker 26 ( 7.51) 7( 7.45) 19( 7.54)
BMI® at diagnosis of breast cancer, N (%)Y
< 18.5kg/m? 5( 1.33) 0( 0.00) 5( 1.83) NA®
18.5-<23 kg/m? 178 (47.34) 49 (47.57) 129 (47.25)
23-<25 kg/m? 87 (23.14) 20(19.42) 67 (24.54)
>25 kg/m? 106 (28.19) 34 (33.01) 72 (26.37)
BMI at interview, N (%)
< 18.5 kg/m? 15( 4.44) 3( 3.26) 12( 4.88) 0.227
18.5-<23 kg/m? 177 (52.37) 44 (47.83) 133 (54.07)
23-<25 kg/m? 73 (21.60) 18 (19.57) 55 (22.36)
>25 kg/m? 73 (21.60) 27 (29.35) 46 (18.70)

1) Log fransformed t-test was used for continuous variables and chi-square test was used for categorical variables.
2) SD: standard deviation

3) Number of parficipants did not equal to 380 because some participants did not provide the relevent information.
4) AJCC: American Joint Committee on Cancer

5) BMI: body mass index

6) NA: Not available

7) Fisher exact test was used.
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(p <0.001) (Table 2). ACS 23S TAeH=
A QoA et Xk & A7dst AR v
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OR=1.85; 95% CI=1.02—-3.36, p for trend=0.03)
(Table 3). B3 fHdt 2lek T 173 2JALZ vHEQlvhal
SES O 18R] 2 dldRkel vl wste] frdek %
@& AR STk e oAk vlEo] 9%
Rt & 25AIE57) vs. 841K 74 OR=4.01; 95%
CI=2.14-7.51, p for trend < 0.001). ©] ¢} 2-& 7334
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Table 2. Adherence score of American Cancer Society (ACS) or World Cancer Research Fund/American Institute for Cancer Research
(WCRF/AICR) guidelines and intake of food groups at inferview according to change to a healthy diet after diagnosis of breast

cancer (n=380)

Change to a healthy diet

Guideline score/ Food groups All (n=380) No (n=104) Yes (n=276) P value”

ACS score, Mean + SD? 1.02+ 0.87 074+ 0.84 112+ 0.86 <0.001
Fruits and vegetables intake (g/day) 823.49+ 491.34 717.00+ 51820 863.61+ 47564 0.009
Percentage of grains consumed as whole grains (%) 5792+ 2973 51.68%+ 25463 6028+ 30.85 0.006
Red and processed meat infake (g/day) 5654+ 6522 7422+ 77.75 49.88%+ 58641 0.007Y

WCRF/AICR score, Mean =+ SD 390+ 1.81 342+ 1.72 4,08 £ 1.81  0.001
Energy dense diet (kcal/100g)® 148.31+ 2797 151.76+ 2566 14701+ 2874 0.14
Sugary drinks (g/day) 693+ 2639 1057+ 28.465 556+ 2541 0.05Y
Non-starchy vegetable and fruit intake (g/day) 485.42 + 27699 408.24+ 268.52 514,51+ 275.01 0.001
Refined grains intake (g/day) 80.15+ 68.68 91.11+ 6473 7602+t 6978 0.01%
Red meat and processed meat intake (g/day) 57.92+ 29.73 7422+ 77.75 4988+  58.61 0.0074
Sodium infake (mg/day) 3,626.03 £ 1,428.13 3,445.77 £1,332.09 3,693.95+1,459.23 0.13

1) THest was used for comparing two groups.
2) SD: standard deviation
3) Among 380, one participant was excluded.

4) Wilcoxon-Mann-Whitney test was used for comparing two groups.
5) Energy dense diet denotes energy intake per amount of total food intake (kcal per 100 Q).
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Table 3. Odds ratfio (OR) and 95% confidence interval (Cl) for change to a healthy diet by physical activity and anthropometric

measures (N=380)

Change fo a hedlthy diet OR (95% Cl) for change to a healthy diet
Physical activity & Muttivariciole- Muttivaricole- Multivarialole-
Anthropometric characteristics Al(n=380) No(n=104) Yes(n=276) adjusted OR adjusted OR adjusted OR
(95% CI)" (95% CIp? (95% CIp®
Physical activity, N (%)
Tertile (<17.8 MET*- hour/week) 126 (33.16) 42(40.38) 84 (30.43) Reference Reference
Tertile2 (17.8-39.3 MET- hour/week) 127 (33.42) 38 (36.54) 89 (32.25) 1.07 (0.62-1.84) 1.05(0.61-1.81)
Tertile3 (> 39.3 MET- hour/week) 127 (33.42) 24 (23.08) 103 (37.32) 1.85(1.02-3.36) 1.81(1.00-3.29)
P for frend® 003 004
Change in physical activity fime®
Decreased 55(15.28) 22 (22.00) 33(12.69) 1.26(0.58-2.73) 1.25(0.58 -2.74)
Unchanged 59(16.39) 29 (29.00) 30(11.54) Reference Reference
Increased 246 (68.33) 49 (49.00) 197 (75.77) 4.01(214-7.51) 3.94(2.10-7.40)
P for frend <0.001 <0.001
BMI?, Meon = SD¥ (kg/m?)?
A'Sﬁ?”@'fﬂ ‘fi:;‘fgi caneer 0347+282 23694293 2339+278  095(0.87-1.03) 095(088-104)
At the interview, per 1 kg/m?increment 22.81+2.83 23.40+3.15 22594268 0.90(0.82-0.98) 0.90(0.83-0.99) 0.84(0.74-0.97)
BMI at diagnosis of breast cancer, N (%)?
<23 kg/m? 183 (48.67) 49 (47.57) 134 (49.08) Reference Reference
23-<25 kgm? 87 (23.14) 20(19.42) 67 (24.54) 1.17(0.63-2.17) 1.19(0.64-2.23)
>25 kg/m? 106 (28.19) 34 (33.01) 72(26.37) 0.71(0.41-1.23) 0.75(0.43-1.30)
P for frend 0.27 0.36
BMI at interview, N (%)®
<23 kg/m? 192 (56.80) 47 (51.09) 145 (58.94) Reference Reference Reference
23-<25 kg/m? 73(21.60) 18(19.57) 55 (22.36) 0.99(0.51-1.91) 1.02(0.53-1.99) 0.84(0.37-1.88)
>25 kg/m? 73(21.60) 27 (29.39) 46 (18.70) 0.53(0.29-0.97) 0.55(0.30-1.02) 0.40(0.14-1.11)
P for frend 0.06 0.08 0.10
Weight change from diagnosis of breast
cancer to interview?
Decreased 178 (52.98) 37 (40.22) 141 (57.79) 1.41(0.67-2.98) 1.31(0.61-2.81) 1.40(0.64-3.03)
Unchanged 48(14.29) 13 (14.13) 35(14.34) Reference Reference Reference
Increased 110 (32.74) 42 (45.65) 68 (27.87) 0.66 (0.31-1.42) 0.63(0.29-1.38) 0.65(0.30-1.42)
P for frend 0.006 0.009 0.007
1) Models were adjusted for age (year; continuous), energy infake (kcal/day; continuous), stage of breast cancer (I, II, Ill), and alco-
hol intake (never, former, curent).
2) Models were adjusted for age (year; confinuous), energy intake (kcal/day; continuous), stage of breast cancer (|, Il, 1ll), and alco-

hol intake (never, former, current). For physical activity, BMI at diognosis (<23, 23-<25, >25 kg/m?) was additionally adjusted. For

BMI or weight change, physical activity (MET hours/week, terfile) was additionally adjusted.
3) Models were adjusted for age (year; continuous), energy infake (kcal/day; continuous), stage of breast cancer (I, Il, 1ll), and alco-

hol intake (never, former, current), physical activity (MET hours/week, tertile), and BMI at diagnosis (<23, 23-<25, >25 kg/m?).

4) MET. metabolic equivalent task.

5) P for trend was calculated by assigning median or ordinal value as continuous variable.
6) Number of parficipants did not equal to 380 because some participants did not provide the relevant information.

7) BMI: body mass index
8) SD: standard deviation
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Table 4. Health-related quality of life (HRQoL) scores according to change to a healthy diet after diagnosis of breast cancer (n=204)

Change to a healthy diet

HRQoL itern, LS" means (95% CI?)% N No (n=51) Yes (n=153) P value
EORTC QLQ-C30*
Global health status/Qol 178 47.36 (30.75 - 72.94) 35.84 (24.20 - 53.08) 0.12
Functioning
Physical functioning 202 73.86 (63.40 — 86.06) 85.09 (74.11 — 97.69) 0.02
Role functioning 203 82.88 (61.07 - 112.47) 90.70 (68.60 — 119.92) 0.48
Emotional functioning 204 68.82 (55.06 — 86.03) 79.50 (64.83 — 97.49) 0.12
Cognitive functioning 204 76.52 (64.17 — 91.23) 74.50 (63.43 — 87.50) 0.71
Social functioning 204 65.17 (49.05 - 86.58) 66.69 (51.44 — 86.48) 0.84
Symptom
Fatigue 203 19.86(13.13 - 30.03) 18.84(12.97 - 27.37) 0.75
Nausea and vomiting 204 265( 1.44- 4.8H) 201 ( 1.16- 3.50) 0.27
Pain 203 9.63( 4.74- 19.55) 9.88( 521 - 18.73) 0.93
Dyspnea 202 571(275- 11.88) 502( 260- 9.70) 0.67
Insomnia 202 10.22( 5.00- 20.87) 9.70( 5.08 - 18.53) 0.86
Appetite loss 202 227 (1.14- 452 238 ( 1.27—- 4.45) 0.86
Constipation 202 7.14(3.37- 15.12) 3.82( 1.95- 7.50) 0.04
Diarhea 204 595( 3.08- 11.50) 2.79( 1.53- 5.10) 0.006
Financial problems 204 7.18( 3.46- 14.88) 4.85( 2.49- 9.45) 0.19
EORIC QLQ-BR23°
Functioning
Body image 204 46.40 (26.88 — 80.09) 42.41 (25.75 - 69.85) 0.69
Sexual functioning 193 555( 2.74- 11.22) 5.44( 2.87 - 10.32) 0.95
Future perspective 204 49.67 (256.30 - 97.53) 29.51 (15.93 - 54.69) 0.06
Symptom
Systematic therapy side effects 204 22.11 (16,12 - 32.39) 21.07 (14.88 — 29.83) 0.76
Breast symptoms 204 11.81( 651 - 21.43) 11.54( 6.69- 19.90) 0.92
Arm symptoms 204 17.84(10.32 - 30.82) 13.81( 8.38- 22.77) 0.26
Upset by hair loss 137 23.47 ( 8.86- 62.21) 33.62(14.79 — 76.44) 0.35

1) LS means: least-squares means

2) 95% Cl: 95% confidence interval

3) Models were adjusted for age (year; continuous), energy intake (kcal/day; confinuous), body mass index at diagnosis (<23, 23-
<25, >25 kg/m?, marital status (married or cohabitation, unmariied or divorced or widowed), current menopausal status (pre-
menopausal, postmenopausal), education level (middle school or below, high school, and college or above), stage of breast
cancer (I, II, 1), time from breast cancer surgery (6 month-<1 year, 1 year-<5 years, >5 years), and alcohol intake (never, former,
current).

4) EORTC QLQ-30: EUROPEAN Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30

5) BR23: breast cancer module
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