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ABSTRACT

Purpose: This study evaluated the effects of nutrition management application in a mobile
device on obesity management of patients with breast cancer.

Methods: Fifty subjects, who were breast cancer survivors, aged 30 years and older,
participated in an obesity management program for four weeks. They were divided randomly
into two groups: a control group (n = 25) and a treatment group (n = 25). The treatment
group was provided an application for nutrition management and diet consultant, while the
control group maintained their ordinary life without any nutrition management.

Results: The weight of the treatment group decreased by 0.8 kg, but the change was not
significant. In contrast, the waist-hip ratio of the treatment group decreased significantly
from 0.75 to 0.71 (p = 0.012). The Nutrition Quotients of the treatment group increased
significantly from 61.3 to 69.6 points (p < 0.001), whereas that of the control group decreased
significantly from 61.5 to 59.0 (p = 0.002).

Conclusion: This mobile nutrition management application for breast cancer patients

is effective in managing obesity and dietary habits. These results can be used as basic
information to prepare an obesity management program for breast cancer patients.

Keywords: breast cancer, mobile application, diet therapy, obesity management
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E Ao A ARG o[ A O] R (efilcare R, LifeSemantics, Seoul, Korea) & 227} E] ¥ & 7|
o] MH|AE QJ5to] 7HEE Hutd o] ZejAlo]H o2 2 AtolA= ggte] AMujA RE
TS 7iheto] ARE-SFITE (Fig. 1). G T A A S 7] Q]5to] Al w2 45 5QF 22l
o] ¥ B E A AlFo] tigt YEE FAeF ARRIC & £ 3 o]} JEESIEE o1l
H, A& JFAE L A EE o] &sto] 7] JFAFH e E B71sho] v 13] o /gt
Al FFSE B2 A7 dE A, ) e E AlFo| gt JE 52 Butd o] &
Ao A& Foto] A|-5-5kATh (Fig. 2). Al5-= = At 2| ZEo) = 7)1 g AdFH JEl

5
St St A EY TF S 2 WES VW e R S HH LR e, gstE, T 2w
A3 vl&-S H7ksto] Al-g-otict vigt 2 ot A A S 95l AT - o= &
A TR TR, AARFE AP A F ot 712 AAME S A7 =5 dAekITh 1 9
o= AAloju} BHAZ oHA] & Skl o, fFRbetol £ A2 AFHE At £
%224 (B, WAERE 9AATD )2 HFHE 2 E S 2 At Fe] o7
3 215 Alo] g Qlof thet el FH = = FAIE, g ¢, 53] 5o 34 FHo|x] A&
4! v]=-2] WCRF/AICR 504 Al &&= A7 23 4 SEASE 2851

ARSI A H BT HEE ] U2 1) Hl A AT AHS 9% Sel L e
ol Het 3%, 2) Y R S4BT B LAY M A, 3) A4 B L 5 A4
2 S, 4) tAHE A" olidof gk A7 A E e ek AN o=
T/ = A
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Fig. 1. The example of nutrition management application of dietary record.
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Fig. 2. The example of nutrition management application of dietary guide and expert consultant.
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5ol ZE A t/gARe] ol Wt S 4eef Bt EE 7hEA] vl e 485t o
A A5 =Sl on, 9 it Aot FATES A E ALesto] i YT A4
M5 rEstol Juel 1.5 o) wWshg vl watol Wlel gt

A7 4 b o] B0l 4 e S5l
5.0 (Computer-Aided Nutrition Analysis Program 5.0; Korean Nutrition Society, Seoul, Korea) 2=
I3 ) FYh WHFOR BAEGICE BAG JFAE ofuix), Bpshe, 2,
A, 474, 2, BRI A, BB D, HIEFRL E, HIERRI K, BIERRI ¢, ElotRl, 2| HE2}], Lo
oRAl, HIERI B, AL HIEFRI B, Zh4, 1, HEF, 25, it vlg, E&, T AL BdEx
SPAIGAY, T Z Sk A R Atol it

et 40]7]% A2 L HE JPAT} CAN-pro

B

MHESE ZA

i FAE2 AA R s FS 27| fioto] A A5 LA (International Physical Ac-
tivity Questionnaire; IPAQ) &5%% =75 o|-&slof Hristlnh. At AU St AHGH A
AL, A=Y A, D=5, ot Bl 52 G A, oFFo 2 AIH Z
£ AR5 71E5H 3 & hALZHE=F (metabolic equivalent of task; MET) 2.2 2Hiks}of
Alitst o™, 1042 BIRke] AA|E-5-2 AAEE2 oHA] B2 A 2 & 7HESHo] AlLks it
[21]. €t 25 MET+ 8.0 (MET level) x 2@t 25 AlZF (min) x 5 (day), 6 = &5 MET
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‘_\:‘ 4.0 (MET level) X %—‘%‘E -_%_]'v%- /\]71_]_- (mln) % Q] (day)’ A 7] MET‘_—-_ 3.3 (MET level) « A 7] }\] 7}
(min) x ¥ (day)2] AIAFAlS o] &5fo] AbZEI oH & AXES A4 AH3 S5 MET,
6% %5 MET, 27| METE 25 #5}0] MET-min/week = $AF5}I Tt

>

EEEIN

/g AE 9] 4ol A A= $H=-3 Korean Version of Schedule of Fatigue and Anergia: General
Physician Questionnaire (°] 5} SOFA/GP-K) A& =75 &-85}0] 75Tt [22,23]. 10714
AR g tfsto] ap3 2T, Ao g4 2t ehe gl =18 S Rojstn vHE
ek 719) 197 ek Blol 03 & Relste] Curoffpoint 33 & ol 83fe] 423k 3
B (fatigue) © &2 UHro] H]-&-& Bl skl & 45 FHibsto] Hlasgitt,

ﬂ%ﬂ% = nJ+Ezﬁ—ﬁﬂﬂiﬂ%ﬂ%ﬂﬂﬂ”ﬁijﬂﬂ@%ﬁa
23] oSt 4 A5 Open question FE| 2 ZAFSIQITH TH2 T = o of e of] 3k A ut
ol 2 & A S Aol E-go] HgAo] B HEE, 11J+e4 PP T ELEE
Likert scale= /\]'—9-0]-01 o 7Fstct,

o 2 |H

SAHz|
FVA 1S4 028 Il AR A A R A s T
50]5}Q1 Allo] 20%0°]/¢ Y 73-F-0ll = Fisher's exact test 5@)% 285191 1, A4 e WSt sty

dent's tescE: L BE1ITT, T 17452) AH|50] B4 -5 W baired test (B A
52| }o]7} shapiro-Wilk test 7| & 2 & 12 25 34| %= 74 Wilcoxon signed rank test
)& o] &3to] 2tol S vl skl SA) A $-2f Zhojof| tieh w7k 2Fo]= Student's t-test
£ o] &5t} B E SA B A2 SAS software 9.4 (SAS Institute, Cary, NC, USA)E- ©]-&5}%1
1,p<0.05% 5AH o2 folsict Brlseict

-,

UUEAFSE

Ao A H T 252 A7, A, AlF, BML 8He, A}, A2 /-7, H8oF ol 7,
E2, F o, 85 4, k] W, MALEF (MED), JUA % BEOA £ 7 7o)
Z}o| & H o] | ¢ttt (Table 1)

AHAIZ A HUHEH

ANEe A7) -9 S T 63.0 kgoll A 62.2 kg2 2 0.8 kg ZHA5IA oL EAZ 02 79
SR = ko (p =0.982) HE2] 749 59.3 kgoll A 59.1 kg O 2 7 2] HS}E Ho|#] &t
T} BMI= Al @2} O 2 25 RS Ho| x| gigtout Al ol A 58] i o] &2l Hl&
(waist-hip ratio; WHR)<= Al @+0] 0.75001 4] 0.712 -§-2] 314 ZHASFATH (p=0.012). F7] 2 9
G2 Aol A 3.4 kgoll A 3.5 kg Q2 RO X 22 F7I5IR 2T (p = 0.026), HETOA =
3.2kgol A 3.3 kg2 Z7}51 oLt A2 91 8-2] -8 H o] x| &= etth (p = 0.540) (Table 2).
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Table 1. Baseline characteristics of participants

Variables Intervention group (n =21)  Control group (n = 22) p-value”
Age (yrs) 48.6 £ 8.1 49.8+10.0 ns
Height (cm) 161.0 + 5.2 159.2 £ 5.0 ns
Weight (kg) 63.0+9.0 59.4 +8.7 ns
BMI (kg/m?) 24.4 + 4.1 93.4 £ 3.1 ns
Education ns
College or higher degree 15 (71.4) 16 (72.7)
High school 6 (28.6) 6 (27.3)
Occupation ns
Professional 1(4.8) 3(13.6)
Office 2 (9.5) 4(18.2)
Small business owner 2(9.5) 2(9.1)
Production, service 2(9.5) 1(4.6)
Unemployment 6 (28.6) 7 (31.8)
Others 8 (38.1) 5 (22.7)
Marital status ns
Single 3(14.3) 2(9.1)
Married 18 (85.7) 20 (90.9)
Medication history ns
Yes 19 (18.2) 18 (81.8)
No 2 (9.5) 4 (90.5)
Family history ns
Yes 13 (61.9) 18 (81.82)
No 8 (38.1) 4 (18.18)
Smoking ns
Current smoking 0 (0.0) 0 (0.0)
Past smoking (no current) 1(4.8) 1(4.6)
None 20 (95.2) 21 (95.5)
Alcohol intake ns
More than twice less than 4 times a week 0 (0) 1(4.6)
Twice less than 4 times a month 0 (0) 2(9.1)
Below once a month 3(14.3) 3(13.6)
None 18 (85.7) 16 (72.7)
Quality of life (SOFA/GP-K) ns
Normal 14 (70.0) 11 (50.0)
Fatigue 6 (30.0) 11 (50.0)
Physical activity (MET) 1,527.3 + 999.2 1,663.7 +1,054.2 ns
Nutrition Quotient 61.3+9.1 61.5+10.8 ns

Values are presented as mean + SD or number (%).

ns, not significant; BMI, body mass index; SOFA/GP-K, Korean Version of Schedule of Fatigue and Anergia: General
Physician Questionnaire; MET, metabolic equivalent task.

Categorical variables used chi-square test or Fisher's exact test, and continuous variables used Student's t-test.

2 37 ¥ 5402 Robxon (p<0.0001), BHE hEF-L 61580l H 590802 §
o4 0 2 robxlth (p=0.002). £ T4 & YA 4 WSS = 2 7ol vl e 23t G0 4
Ql o] 7} = A 0 2 HrEkSTH (p < 0.0001).

o

o H2 4 vigE AuEH 33 52 Aol 1.8l 1428 0% FobA| 1
(p < 0.0001), HET2 1.6 9| A 10.58 2. 2 ZolZ th (p = 0.001). DA FZo A= Al
2 2328004 25.9% 0. & £O}A| AL (p < 0.0001), Rt 24.47 0| A 23,5 0 2 SropxlTh
(p=0.036). A&E FF A AlFZ o] 1024814 11,58 2.2 &Eobxl 21 (p < 0.0001), ThE
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Table 2. Comparison of body composition changes between intervention and control groups

Body composition Intervention group (n = 21) Control group (n = 22) p-value?
Before After p-value? Before After p-value?

Weight (kg) 63.0 9.1 62.2 + 8.9 ns 59.3+8.8 59.1+9.2 ns ns
BMI (kg/m?) 24.4 + 4.1 241+ 4.1 ns 93.4 + 3.1 93.4+3.2 ns ns
WHR 0.75 + 0.05 0.71 + 0.04 0.012 0.74 + 0.04 0.73 + 0.04 ns 0.015
Percent body fat (%) 26.0 £7.5 23.9+£7.5 ns 23.1+71 24.3+6.9 ns ns
Fat free mass (kg) 46.2 5.1 46.9+ 4.4 ns 45.2+5.0 44.6+5.4 ns ns
Skeletal muscle mass (kg) 95.5+3.3 25.7+92.6 ns 95.0 £3.1 24.4 +3.3 ns ns
Soft lean mass (kg) 43.4+4.9 43.9 +4.1 ns 42.6 +4.7 41.9 £ 5.1 ns ns
Fat (kg) 16.9 + 6.6 15.3+6.5 ns 14.1£5.9 14.7 £ 6.1 ns ns
Total body water (L) 33.7+3.7 34.2£3.2 ns 331+3.7 32.6 £3.9 ns ns
Intracellular water (L) 21.1+2.5 21.2 £2.0 ns 20.7 2.4 20.3+£2.5 ns ns
Extracellular water (L) 12.7 £1.2 12.9 £1.2 ns 12.3+1.4 12.3+1.4 ns ns
Protein (kg) 9.1+11 9.2+ 0.9 ns 9.0+1.0 8.8+1.1 0.037 ns
Mineral (kg) 3.4+0.3 3.5+0.3 0.026 3.2+0.5 3.3+x0.4 ns 0.024

Values are mean + SD.

BMI, body mass index; WHR, waist hip ratio; ns, not significant.

“Compared within groups: p-value by paired t-test or Wilcoxon signed rank test.
2Compared between groups: p-value by student t-test.

Table 3. Comparison of changes in NQ between intervention and control groups

NQ Intervention group (n = 21) Control group (n = 22) p-value?
Before After p-value” Before After p-value?

Total score 61.3 9.1 69.6 + 9.0 <0.0001 61.5+10.8 59.0 +10.0 0.002 <0.0001

Category
Balance 1.8 £5.2 14.2 +5.2 < 0.0001 1.6 +£3.3 10.5£3.0 0.001 < 0.0001
Moderation 23.2 +4.2 25.9 +3.2 <0.0001 24.4 + 3.9 23.5+3.9 0.036 <0.0001
Diversity 16.1+2.7 18.0 £2.2 <0.0001 14.8 4.4 14.8 £ 4.4 ns 0.005
Dietary behavior 10.2 £3.0 1M.5+2.8 < 0.0001 10.7 £ 3.2 101+ 3.4 0.041 < 0.0001

Values are mean + SD.

NQ, Nutrition Quotient; ns, not significant.

"Compared within groups: p-value by paired t-test or Wilcoxon signed rank test.
2Compared between groups: p-value by student t-test.

210780114 10.1% 2.2 SrobAth (p = 0.041). RHH T/ S0l Mk Al o] 16,15 ol
A1 18.0 2. & =0} 2| 1 (p < 0.0001), TR 7ol A= H3}7} /1A T} (Fig. 3).

o

Intervention group Control group
—— Before = ==--- After —— Before  =---- After

Balance Balance
30 30
25
20
15
10

Dietary behavior >+~ Moderation Dietary behavior Moderation
Diversity Diversity

Fig. 3. Comparison of changes in Nutrition Quotients area scores between 2 groups.
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Table 4. Comparison of changes in food intake frequency/week between intervention and control groups

Foods Intervention group (n = 21) Control group (n = 22) p-value?
Before After p-value? Before After p-value?

Vegetables 49+45 57+4.6 ns 5.6+3.8 3.7+1.4 0.016 0.003
Seaweeds 4.2 +3.9 4.3+3.9 ns 2.3+1.9 2.0 1.0 ns ns
Fruits 7.4 £4.8 7.9+4.3 0.047 8.4+4.6 6.7+3.8 0.041 0.004
Dairy products 3.5+27 4.8+3.9 0.002 3.3+£2.6 2.9+2.2 ns 0.002
Beans 4.9+5.0 6.3+5.3 0.008 4.9+4.8 4.5+4.9 ns 0.009
Eggs 4.2 +3.4 5.2+4.3 ns 4.2+23 3.8+£2.2 ns ns
Fishes and shellfishes 21+1.5 3.2+17 0.006 2.2+1.2 1.9+1.2 ns <0.001
Meats 1.9+£1.4 2.9+2.0 0.007 3.2+1.7 2.7+1.4 ns 0.001
Poultry 1.8+1.6 2.4 +1.7 0.008 1.4+0.8 1.2 0.5 ns 0.003
Snacks and sweet breads 3.5+34 1.8+1.9 0.004 2.3+2.3 2.8 +3.2 ns 0.006
Nuts 7.3+5.7 9.0+5.2 0.016 4.5+3.9 4.5+3.9 ns 0.015
Ramen 2117 1.4+£1.2 0.008 1.8+2.9 1.9+£3.0 ns 0.015
Fast foods 11+£0.9 0.8+0.5 ns 0.8+0.5 0.9+0.7 < 0.0001 0.037
Eating out or food delivery 2.8+2.0 2.2+2.0 0.016 3.0+1.9 3.5+£27 ns 0.015

Values are mean + SD.
ns, not significant.

"Compared within groups: p-value by Wilcoxon signed rank test.
2Compared between groups: p-value by student t-test.

https://e-jnh.org
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Table 5. Changes in nutrients intake for intervention group

Nutrients Intervention group (n =17)
Before After p-value”

Energy (kcal/day) 1,594.3 + 310.7 1,581.8 + 288.1 ns
Carbohydrate (g/day) 297.4 + 44 224.8 + 40.2 ns
Fat (g/day) 49.5 +16.4 49.3+14.1 ns
Protein (g/day) 66.1+20.9 66.8 +19.9 ns
Fiber (g/day) 24.2+9.5 27.2 +9.7 ns
Water (g/day) 1,009.6 + 347.8 967.3 +306.9 ns
Vitamin A (ugRE/day) 656.4 + 375.8 803 + 613.9 ns
Vitamin D (ug/day) 3.3+4.4 4.3+4.3 ns
Vitamin E (mg/day) 17.5+6 17.4 + 6.9 ns
Vitamin K (ug/day) 212 + 971.6 316.1 + 286.8 ns
Vitamin C (mg/day) 102.3 77 167.9 = 114.1 0.002
Thiamin (mg/day) 1.4+0.6 1.3+0.4 ns
Riboflavin (mg/day) 1.3+0.5 1.5+ 0.4 ns
Niacin (mg/day) 12.8 £4.6 1445 ns
Vitamin Bs (mg/day) 1.5+0.6 1.6+0.5 ns
Folate (ug/day) 438.4 +192.7 537.6 +299.3 ns
Vitamin B,, (ug/day) 12.6 +28.2 9.1+6.8 ns
Calcium (mg/day) 529.7 + 235.5 553.8 +238.8 ns
Phosphorus (mg/day) 995.7 + 257.8 1,058.8 + 381.5 ns
Sodium (mg/day) 3,413.9 +1,857.3 4,416.9 + 2,553.2 ns
Potassium (mg/day) 2,549.0 + 836.4 3,121.4 +1,065.1 0.047
Magnesium (mg/day) 96.9 =70 106.2 + 58.2 ns
Iron (mg/day) 12.3+3.6 18.6 £ 5.3 <0.001
Total fatty acid (g/day) 30.4 £18.3 31.6 £15.2 ns
Monounsaturated fatty acid (g/day) 1.5+7.8 M.4+54 ns
Polyunsaturated fatty acid (g/day) 10.9+6 121+ 8.1 ns

ns, not significant.
YCompared between groups: p-value by student t-test or Wilcoxon signed rank test.

ato] Xl
| 2ot 27| of Tl 4t A AntE HH Al u] 2 o B= F2 T 2o] 7} gl oL,
2ol A= 2Fo] 7} AT} SOFA/GP-K & H4S H|uslg S u 4 1.2 & & 719

2fol= Kol x| Lttt (Table 7).

Table 6. Comparison of physical activity changes between intervention and control groups using IPAQ

Types of physical activity (MET-min/week) Intervention group (n = 21) Control group (n = 22) p-value?
Before After p-value” Before After p-value”

Total physical activity 1,527.3+999.2  2,209.7 + 3,485.6 ns 1,663.7 +1,054.2 1,808.8 +1,076.1 ns ns

Vigorous activity 232.4 +439.6 137.1 +368.5 ns 550.9 +786.2 458.2+773.3 ns ns

Moderate activity 135.2 £ 315.1 991.4 +2,912.8 0.039 247.3 +404.9 590.9 +584.0 0.008 ns

Walking activity 1,159.7 + 850.3 1,081.1 £ 950.9 ns 865.5 = 560.9 759.8 + 586.5 ns

Total minutes per week sitting activity 361.5+174.5 300.0 +140.7 ns 361.4 +183.6 264.3 +155.8 0.013 ns

Values are mean = SD.

IPAQ, International Physical Activity Questionnaires; MET, metabolic equivalent task; ns, not significant.

"Compared within groups: p-value by paired t-test or Wilcoxon signed rank test.

ACompared between groups: p-value by student t-test.
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Table 7. Comparison of quality of life changes between two groups using SOFA/GP-K

Quality of life Intervention group (n = 21) Control group (n = 22) p-value?
Before After p-value” Before After p-value?

Normal 15 (71.4) 13 (61.9) ns 11 (50.0) 16 (72.7) 0.012

Fatigue 6 (28.6) 8 (38.1) 11 (50.0) 6 (27.3)

SOFA/GP-K score 2.2+92.8 2.9+92.4 ns® 2.7+2.5 21+92.3 ns® ns

SOFA/GP-K, Korean Version of Schedule of Fatigue and Anergia: General Physician Questionnaire; ns, not significant.
"Categorical variables used Fisher's exact test.

2Compared between groups: p-value by student t-test.

JCompared within groups: p-value by paired t-test or Wilcoxon signed rank test.
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