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Figl. Flow of recruiting participants to develop screening tool
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Fig2. Flow of recruiting participants to association 30 days
readmission
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A 1R FEAE JIAN =T AL
1) ZATAe QutEel 54

ArhdA 1,067 8 Tl dEAE 622 W(68.8%), AR=
435 H(41.2%) 1o, HAdgE 58.6+11.1 AUt} Development
group (n=800)2} Validation group(n=257)3 Alo] tHAAE 2]
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group °A PG-SGA £ ©o]&3sto JFEHE Hrke A
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45 ¢ RE FEEFTAAA FaHoZ WA YERETH(p<0.0001).

o+ AL JoFEFF(12.1112.5 d)o] FAAFI(7.918.0Y)
oA o= AA e (p<0.0001) <3 1>.

2) YA JFAM = L (MSTC, Malnutrition Screening Tool
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o] IR ZE st opHEEA (Multivariate  analysis) 23}
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(ORs=3.41, 95%CI=2.53—4.59, P<0.0001), A& x5 (ORs 0.84,
95%CI=0.78—-0.90, P<0.0001) <=°|%tt. ol 4 7| WHEFEe] dist
th= 22X A8 38X (Multiple logistic regression) S Z3F 3|74
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+(1.304 X ECOG) — (0.187 X AAZFAF)}E YHEFHTKE 2>
=9 HF FY9 HATEE dolH 7] 9ste] ROC (Receiver operator
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43t (Excellent) & YWERITH(ZE 3). 71155 80 ¥4 10 7
15592 Yo} FAES Calibration plot 23 45 & Ao tF-E HE9]
EAshE A3E B2 4).
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713 =28 A (Youden Index=0.753)°0.%2 ®ZH3 Az ojorEek
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AJTE ol K 7] #3sked ROC (Receiver operator
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Eo| % (Specificity) = 424 94.0%, 84.2%= %A UYE%oH
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Table 1. Characteristics of study subjects according to nutritional status by Patient—Generated Subjective Global
Assessment (PG—SGA)

Development study Validation study pe
(n = 800) (n=257)
Total — —
Malnutrition ¢ Well— Malnutrition ? Well—

nourished?” nourished”
n (%) 1,057 203 (25.4) 597 (74.6) 67 (26.1) 190 (73.9)
Sex (male/female) 622/435 114/89 347/250 41/26 120/70 0.155
(% male) (58.8) (56.2) (568.1) (61.2) (63.2)
Internal /surgery 725/322 175/28 385/212 59/8 106/84 0.081
(% internal) (68.5) (86.2)7 (64.5) (88.1) ¢ (55.8)
Age (years) 58.6 £ 11.1 59.1 £ 11.6 58.1 £ 10.8 60.1 £ 12.1 59.1 £ 10.9 0.101
BMI (kg/m?) 23.0 £ 3.4 21.7 £ 35°¢ 23.5 £ 3.2 21.5 £ 3.9° 23.5 £ 3.0 0.628
S. Alb(g/dL) 3.7 £ 0.6 3.4 * 07° 3.8 = 0.6 3.4 £ 06° 3.8 £ 0.6 0.712
Wt. loss (%) 0.8 £ 3.9 3.1 £ 56° 0.1 = 3.0 27 £ 51° 0.1 £ 20 0.612
LOS (days) 8.9 £ 9.1 12.1 £ 12.5° 7.9 £ 8.0 10.8 £ 10.1° 8.1 £ 6.8 0.648

*PG—SGA Stages B+C according to PG—SGA assessment

b PG—SGA Stage A according to PG—SGA assessment

¢ Pvalues designate differences of distribution and mean values between the development and validation studies
dFisher’ s exact test between malnourished and well—nourished, 7 < 0.0001

¢ £+ SD, General Linear Models (GLM) procedure between malnourished and well —nourished, 7 <0.0001

BMI (body mass index), S.alb(serum albumin), Wt.loss (weight loss), LOS (length of stay)
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Table 2. Model of the newly developed malnutrition screening

tool for cancer patients (MSTC)

Model=—0.116+ (1.777xintake loss) + (1.304xECOG)
+ (1.568xweight loss) — (0.187xBMI)

P (Malnourished) = exp (model) / {1 + exp (model)}
Malnutrition High Risk Group, P>0.153194
Malnutrition Low Risk Group, P<0.13194

* Intake loss: no change or increase = 0, mild decrease=1, large

decrease = 2
* Weight loss: no weight loss or increase = 0, weight loss = 1
« BMI (body mass index): weight (kg)/height (m?)
« ECOG (eastern cooperative oncology group):
Normal without limit = 0
Self activity possible with symptoms = 1
In bed less than 1/2 day with symptoms = 2
In bed more than 1/2 day with symptoms = 3
In bed all day = 4
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Fig 3. Receiver operator characteristic (ROC) curve for the newly
developed malnutrition screening tool for cancer patients (MSTC)
compared with Patient—Generated Subjective Global Assessment

(PG=SGA) in development group
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Fig 4. Calibration plot for the malnutrition screening tool for cancer

patients (MSTC) to predict nutritional status
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Fig 5. Receiver operator characteristic (ROC) curve for the newly
developed malnutrition screening tool for cancer patients (MSTC)
compared with Patient—Generated Subjective Global Assessment
(PG—SGA) in validation group
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Table 3. Validity of the newly developed malnutrition screening tool
for cancer patients (MSTC)

MSTC Total
PG—-SGA
Low risk High risk
Well nourished . n(%) 160 (84.2) 30(15.8) 190 (73.9)
Malnourished . n(%) 4 (5.9) 63 (94.1) 67 (26.1)
Total 164 (63.8) 93 (36.2) 257
% 95% CI
Sensitivity 94.0 85.4— 98.3
Specificity 84.2 78.2— 89.1
Positive
o 67.8 57.3—77.1
predictive value
Negative
97.6 93.9-99.3

predictive value

Cohen’ s kappa 0.70 0.64—-0.76

P < 0.0001 for percent of agreement between PG—SGA and MSTC
at k statistic
Cl(confidence interval)

‘PG-SGA Stage A according to PG—SGA assessment

b
PG—SGA Stages B&C according to PG—SGA assessment
High risk: high malnutrition risk group

Low risk: low malnutrition risk group
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FUSEF nPT FA7F AFo] 59.9F12.04%2 FFEHF AAY
+12.841R Ttk Fo& oz =3tH(p<0.0001).
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2 Yehwth dE ¥2E 404 m¥ro] 8.2%, 4097t 16.1%, 507t
28.1%, 60W7F 27.8%, 70t o]dol 19.7%% 50U (28.1%) <}
60(27.8%) 7t 7F Wkt #ta ke, digsteld &2t Ha A
gol & Wi, ek pgotgkatel A= Al WERETH(p<0.0001).
AL WA AD 7S Yol Weas Adr]te] HA dErsth
(p<0.0001). ¢ F48 A7 8.9+7.74, AFdo] 7.8%
7.0, 91¢F 6.816.1d, FrEF=Ft 6.817.2Y, gt 6.71£6.2Y
H =719 5.4£5.0d, 3 541469 <2

A
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Table 4. General characteristics of cancer patients by malnutrition risk

status
MSTC
Total
High risk Low risk

N (%) 140,559 27,197(19.4) 113,362(80.6)
Gender (male/female) 70,325/70,234 14,723/12,474 55,602/57,760
(%men) ? (50.0) (54.1) (49.0)
Age (years) ” 57.7 *+ 127 599 £ 120 57.2 £ 128
Height (cm) ® 162.1 £ 7.7 162.2 = 7.8 162.0 = 7.7
Weight (kg) " 61.1 £ 9.9 57.0 £ 9.3 62.1 £ 9.8
BMI (kg/m?) ® 232 * 3.3 21.6 + 3.2 23.6 + 3.2
LOS(days) ® 7.3 £ 7.2 9.9 £ 9.0 6.6 £ 6.5
Location of cancer ?

Breast 16,762(11.9) 2,180(8.0) 14,582(12.9)

Colorectal 18,996(13.5) 2,609(9.6) 16,387(14.5)

Gynecologic 15,086(10.7) 3,296(12.1) 11,810(10.4)

Gastic 17,682(12.6) 3,785(13.9) 13,897(12.3)

Lung 15,934(11.3) 5,555(20.4) 10,379(9.2)

Liver and 22,275(15.98) 5,102(18.8) 17,173(15.1)
pancreatobiliary

Urologic 11,264(8.0) 941(3.5) 10,323(9.1)

etc 22,560(16.1) 3,749(13.8) 18,811(16.6)

MSTC:Malnutrition Screening Tool for Cancer patients

High risk: high malnutrition risk group

Low risk: low malnutrition risk group

BMI (Body Mass Index), LOS (Iengh of stay)

& x 2—test, P<0.0001

b General Linear Models(GLM) procedure between high nutritional risk and low
nutritional risk group, P<0.0001
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Table 5. Distribution of study subjects on location of cancer and age by sex

) Sex Age LOS
Subjects N (%) Male Female MeanE=SD Mean*=SD
Total 140,559 100 70,325 (50.0) 70,234 (50.0) 57.7+t12.7 7.3+7.2
Breast 16,762 (11.93) 70 (0.1) 16,692 (23.8) 50.7t10.3* 5.4+4.6°
Colorectal 18,996 (13.51) 11,102 (15.8) 7,894 (11.2) 60.3£10.8° 6.7+6.2°
Gynecologic 15,086 (10.73) ) . 15,086 (21.5) 52.7+£11.5° 7.8£7.0°
Gastic 17,682 (12.58) 12,410 (17.6) 5,272 (7.5) 59.6+t11.1¢ 6.8+6.1°
Cancer Lung 15,934 (11.34) 10,729 (15.3) 5,205 (7.4) 63.3+9.8° 8.9+7.7°
Liver and 92275 (15.85) 15,782 (22.4) 6,493 (9.2) 60.7+10.6° 6.8%7.2"
pancreatobiliary
Urologic 11,264 (8.01) 9,834 (14.0) 1,430 (2.1) 65.2+9.8"  5.4+5.0°
etc 22,560 (16.05) 10,398 (14.8) 12,162 (17.3) 51.8£16.0¢% 9.1+£9.4¢
19-39 11,629 (8.3) 3,337 (4.7) 8,292 (11.8) 31.4*6.4 6.4+6.7°
40-49 22,681 (16.1) 6,285 (8.9) 16,396 (23.3) 45.1t2.8  6.6+6.5°
Age 50-59 39,512 (28.1) 18,796 (26.7) 20,716 (29.5) 54.7+2.8  7.2+7.0°
60-69 39,013 (27.8) 23,628 (33.6) 15,385 (21.9) 64.3+2.8  7.6+7.4°
>70 27,724 (19.7) 18,279 (26.0) 9,445 (13.4) 74.1%+29  7.6+7.3°

LOS=Length of hospital stay

Scheffe’ s multiple range test are used to test if values in the same column were significantly different
General Linear Models (GLM), significant at p<0.0001

Means with the same letter are not significantly different
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2) MSTC A#o| & dNFA d7

AA @A dAHAL Ay (Y oA, 4FY, lymphocyte (%),
hemoglobin(g/dL), hematocrit(%)) <&z 1A+ sx7}
FEEE A AFTH vlaste] folekA @8kal, WBC, C—reactive
protein(mg/dL), BUN(mg/dL), creatinine(mg/dL)<Y  IId==F
T FAE o ® U (p=0.0001) <E6>.
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Table 6. Status of biochemical indicators according to malnutrition risk status by MSTC

Total High risk Low risk D
N (%) 140,559 27,197(19.35) 113,362(80.65)

Total protein(g/ dL) 6.6 = 0.8 6.4 = 0.8 6.7 £ 0.7 <0.0001
Serum albumin (g/dL) 3.9 £ 0.5 3.7 £ 0.6 4.0 £ 0.5 <0.0001
WBC (10°/uL) 71 + 6.5 78 £ 8.8 7.0 + 5.7 <0.0001
Lymphocyte (%) 21.8 £ 14.3 19.7 £ 14.8 22.3 £ 141 <0.0001
Hemoglobin (g/dL) 120 £ 2.0 11.2 £ 2.1 122 £ 2.0 <0.0001
Hematocrit (%) 354 = 57 33.1 £ 5.9 35.9 £ 5.5 <0.0001
C—reactive protein(mg/L) 3.6 = 5.9 5.7 £ 7.1 3.0 = 5.3 <0.0001
BUN (mg/dL) 15,1 £ 7.4 16.6 £ 10.5 148 £ 6.4 <0.0001
Creatinine (mg/dL) 0.8 £ 0.7 0.9 = 0.8 0.8 £ 07 <0.0001

General Linear Models (GLM) procedure between high nutritional risk and low nutritional, P<0.0001
High risk: high malnutrition risk group
Low risk: low malnutrition risk group risk group
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3) MSTC d¥EF Al wE 454
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FAe] dEs 9% vES 20.9%(14,732) 2 oA JgEH
T8 HE 17.8%(12,474) BoF Fo)Ad o7 %9t (p<0.0001). 43
oo TE AJIGEF AP AEHY Aol P AE HALCTT%),
At (23.7%), A¢18.3%), WhFL105% = #HLI
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7.6%(5,367)7F AA%HF A47F 18.5kg/m mwte 2 el o o
A= 359%= B =stew HYH(18.8%), W
A4 (15.6%) woZ Vet 949 36.8%% ECOG 5% &
loldes yergen #Hete]l ol 33.0%(8,532) % M =
Uebga ook (19.2%), 1teE A8 £(16.4%) & eyt

*FHE MSTCE T3k 47HA AR AHZF a2 45, Asds: /5
ARAZA G, ECOGE o4 9] T2 <Z10>el4 Hi= vieh 2ok 4]
/;jia]:

Sy ol

2
FHAE B AL T oA 13.6%% 9,533Wo®E o|F
TR 28.7%%(2,732)7F HS FHES HYOH UFowR
e (16.4%), rEEH AU (14.6%), 71EHF(11.9%), 99(9.9%),
HL(9.3%) o2 YeEwt  AsgiAs T 994 12.1%<
A468Wo R olF Awd A 26.9%7F ATHAIE 9o,
e (19.9%), EEHES(13.6%), 71EFeH(10.3), $994(10.1%),
wo® ool oA gt FAE AAFEA(28.7%) ¢ AT A
(26.9%) 8 E&°] =& AT £ Q. HAA o349
6.3%(4,399) 7} AA=H A47} 18.5kg/m?mwto g2 yElgow o]F
et k= AlLst @2 T ATdEAE 22.7%E PE =3kow
oSk} (17.9%), FrsbA(15.9%), haders<(9.7%) & YEFTh
949 34.3%+ ECOG &k Fg 1oldez yextorn A-gtd
RoAA 20.2% (48700 = 7P =A dEEn 89H(18.4%),
AL (16.2%), gL (15.5%) =22 ebyktt.
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Table 7. Distribution of cancer patients according to malnutrition risk status by MSTC

Sex
Total
. Male Female
Location - , , : ; , , , ,
High Risk Low Risk High Risk Low Risk High Risk Low Risk

n(%) n(%) n(%) n(%) n(%) n(%)
27,197 (19.3) 113,362 (80.7) 14,723 (20.9) 55,602 (79.1) 12,474 (17.8) 57,760 (82.2)
Breast 2,180 (8.0) 14,582 (26.2) 15 (0.1) 55 (0.1) 2,165 (17.4) 14,527 (25.2)
Colorectal 2,609 (9.6) 16,387 (29.4) 1,548 (10.5) 9,564 (17.2) 1,061 (8.5) 6,833 (11.8)
Gynecologic 3,276  (12.0) 11,810 (21.2) . . . . 3,276  (26.3) 11,810 (20.4)
Gastic 3,785 (13.9) 13,897 (25.0)0 2,700 (18.3) 9,710 (17.4) 1,085 (8.7) 4,187 (7.2)
Lung 5,665 (20.4) 10,379 (18.7) 4,084 (27.7) 6,645 (11.9) 1,471 (11.8) 3,734 (6.5)
Liver and 5102 (18.8) 17,173 (30.9) 3,486 (23.7) 12,296 (22.1) 1,616 (13.0) 4,877 (8.4

pancreatobiliary

Urologic 941 (3.5) 10,323  (18.5) 806 (5.5) 9,028 (16.2) 135 (1.1) 1,295 (2.2)
etc 3,749 (13.8) 18,811 (33.8) 2,084 (14.2) 8,314 (14.9) 1,665 (13.3) 10,497 (18.2)

High risk: high malnutrition risk group

Low risk: low malnutrition risk group risk group
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Table 8. Distribution of malnutrition risk by MSTC and 4 nutritional factors

Total

Male

Female

MSTC

Intake

loss

Weight

loss

BMI

ECOG

(High/Low)

(Yes/No)

(Yes/No)

(<18.5/=18.5)

(=1/<1)

27,197(19.3)

20,211(14.4)

19,041(13.5)

9,766 (6.9)

49,951(35.5)

113,362(80.7)

120,348 (85.6)

121,518(86.5)

130,793(93.1)

90,608 (64.5)

14,723(20.9)

10,678(15.2)

10,573(15.0)

5,367(7.6)

25,878(36.8)

55,602(79.1)

59,647(84.8)

59,752(85.0)

64,958(92.4)

44,447(63.2)

12,474(17.8)

9,5633(13.6)

8,468(12.1)

4,399(6.3)

24,073(34.3)

57,760(82.2)

60,701 (86.4)

61,766 (87.9)

65,835(93.7)

46,161 (65.7)

x 2—test, P<0.0001
High: high malnutrition risk group, Low: low malnutrition risk group risk group
Body Mass Index (BMI), kg/m?

ECOG (Eastern Cooperative Oncology Group)
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Table 9. High malnutrition risk by MSTC and 4 nutritional factors in male.

MSTC" Intake loss Weight loss BMI? ECOGY
n (%) n (%) n (%) n (%) n (%)
Total 14,723 (20.9) 10,678 (15.2) 10,573 (15.0) 5,367 (7.6) 25,878 (36.8)
Breast 15 (0.1 9 (0.1 14 (0.1) 7 (0.1 29 (0.1
Colorectal 1,548 (10.5) 1,037 (9.7) 1,486 (14.0) 595 (11.1) 4,962 (19.2)
Gynecologic
Gastic 2,700 (18.3) 2,259 (21.2) 2,212 (20.9) 1,925 (35.9) 2,450 (9.5)
Lung 4,084 (27.7) 2,325 (21.8) 2,011 (19.0)0 1,007 (18.8) 8,532 (33.0)

Liver and

. 3,486 (23.7) 2,964 (27.8) 2,807 (26.5) 837 (15.6) 4,253 (16.4)
pancreatobiliary

Urologic 806 (5.5) 633 (5.9) 705 (6.7) 238 (4.4) 1,690 (6.5)
etc 2,084 (14.2) 1,451 (13.6) 1,338 (12.6) 758 (14.1) 3,962 (15.3)

V" High malnutrition risk prevalence by MSTC

? Body Mass Index (BMI)<18.5 kg/m?

¥ ECOG (Eastern Cooperative Oncology Group) =1
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Table 10. High malnutrition risk by MSTC and 4 nutritional factors in female

MSTCV Intake loss Weight loss BMI? ECOG?

n (%) n (%) n (%) n (%) n (%)
Total 12,474 (17.8) 9,533 (13.6) 8468 (12.1) 4,399 (6.3) 24,073 (34.3)
Breast 2,165 (17.4) 1,563 (16.4) 1,686 (19.9) 700 (15.9) 4,431 (18.4)
Colorectal 1,061 (8.5) 763 (8.0) 859 (10.1) 425 (9.7) 3,732 (15.5)
Gynecologic 3,276 (26.3) 2,732 (28.7) 2,275 (26.9) 997 (22.7) 4,870 (20.2)
Gastic 1,085 (8.7) 943 (9.9) 858 (10.1) 789 (17.9) 985 (4.1)
Lung 1,471 (11.8) 883 (9.3) 667 (7.9) 259 (5.9) 3,896 (16.2)
Liverand 1,616 (13.0) 1,390 (14.6) 1,148 (13.6) 308 (7.0) 2,083 (8.7)
pancreatobiliary
Urologic 135 (1.1) 124 (1.3) 100 (1.2) 55 (1.3) 272 (1.1)
etc 1,665 (13.3) 1,135 (11.9) 875 (10.3) 866 (19.7) 3,804 (15.8)

1
2)

3)

High malnutrition risk prevalence by MSTC

Body Mass Index (BMI)<18.5
ECOG (Eastern Cooperative Oncology Group) =1
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6) MSTCZ %9} 30¢ AL A-HA

FFeEF AdE Aol wE 304 ol AdLE E11> ¢} o
FHEF AL AL 03‘2}%& A2 g ﬂx}gy H]Lo}oi Odds

(p<0.0001).

MSTC 474 A% M2&, A3 #47F e 497 sle A58 v
wake] 1.17¥1(95%CL: 1.14, 1.21) %93, ECOG 7} 01 499} vl
ato] 1 o]Akel A9 1.31WH(95%CI: 1.27,1.33) %%t} BMIZF 18.5
kg/m*m)ukel 399} 18.5 kg/m?o]itel ¢ vlwale] 18.5 kg/m?m) 1t
ol A 1.648 (95%CIL: 1.57, 1.71) =4tH(p<0.0001). &, AFTHA
© F9AQl ApolE HolA AdH(p=0.1677).

oﬁ

_28_



Table 11. Odds ratio for 30—days readmission according to the

MSTC factors.

OR(95% CI) P—value
MSTC .
Low risk reference
<0.0001
High risk 1.20(1.17, 1.24)
Intake loss
No reference
<0.0001
Yes 1.17(1.14, 1.21)
Weight
loss No reference
0.1677
Yes 1.02(0.99, 1.05)
ECOG
<1 reference
<0.0001
>1 1.30(1.27, 1.33)
BMI ‘
>18.5 kg/m? reference
<0.0001
<18.5 kg/m? 1.64(1.57,1.71)

OR(Odds rations) adjusted for sex and age, location of cancer

CI(Confidence Intervals)
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A4F3 a2 =

o] AeA I JdHM T+ MSTCE /NEstd i kAt
RNAA FFEF AT 4 AET = e FEs 7 E7YE
HEe Ase &3 A3

SEE AaFate] 9Jst PG-SGA AFSAHE H7F Ay, JGEH
H]&-& Development group®lAl 25.4%, Validation group®l*] 26.1%
HAEE, Kyle 59 dA7olA Yebd 39%4 Bauer T A7-olA 2

44% Ho= ta SA JEETh ol AToiAEe AR
DL EHB NS T AR Afol2 AR ¥ (Bauer, et al. 2002;
Kyle, et al. 2006). & <dAFoAs JEFEFaolrs d3zte]
H]& (Development group 86.2%, Validation group 88.1%)°] 2|3}
ARG FoHoR =A yeiuton, o= Ui #dxteA JFEF
A Eo] Erhe A= dA8SHH(Chima, et al. 1997; Ferguson,
et al. 1999; Young—hae Kim 1999).

< AN =7 o A AT Ay = 8 Etd R Aolv)
Jtta &t (Kondrup, et al. 2003; Kyle, et al. 2006). o]&]3t
ETEY oy ARES A opdEEEA (Multivariate
analysis) 43 A3 T4, AL, ECOG performance  status,
AAFEA T 47FA] A 27 GFEFY FHor #AAHS Hole

A2 UeRg

FEAN v BEe dHEAE ddoE wmEA JUEF Y
hats Addsts o BE SAeA ARy fElde ARSI

oy, EldE9} AFE7} Folok 3t} (Nourissat, et
= Ye ZAXLE 37EA (Multiple Logistic
Regression) & &3dto] AR E AWHsta JFaAe] SHo uraof
Ao FFFHE A oASE 7 e E¥Es st A=
FAAM =5 MSTCe AAZF W3, AFHs, ECOG,
47b A4 A2 FAEH%NeH, o T AIY Wit
@ #H] (Odds ratio) 7} 5.78(95% CI 4.41-7.56, P<0.0001) & 7} &
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T AT 5 47HA F&o] JEEHE
ox ERHANL, P FFY UAs AR
9.96(95% CI 2.10—47.2) AtH(Kim, et al.
As a2 AAF F5& Fulkske
o] (Bosaeus 2008; Nourissat, et al. 2007;
ol HHAZE Wiyt M & FFEHES A=
SEateb= 5SS Wdd Zlow AzbEnh
0]83}o] Youden Index(Sensitivity+Specificity —
DE 7333, Youden Index?} 7Hd & ATE Id4EF A9
|80 %2 39t (Area under curve=0.943, Youden Index=0.797)
(Figure 3). Youden Index(Sensitivity+Specificity—1) ¥ ROCHA1&
o] &3ty 7F=HS A=Y YA o ZE AFEEH (Fluss, et al. 2005).
adut oz By oFg HJFL= ROC A ofje] WA 2Jsfe]
=7 ¥t} (Kruizenga, et al. 2005; Randall Simpson, et al. 2008).
Kondrup % (2003)2] AFoA thekst cut off point AAo] HLTH
4% ROC HAg ol&3st Wio] mIASIS AAE #F lom,
Smith(2008) A7-°lA % ROC WA & o]gste] AMEFTE9 BEEE
AT st=dl A8 TH(Smith, et al. 2009).
AMEZ JgE GFAA Eqte st BEd s dAelA PG-SGAS YA %
(Cohen’ s  kappa value) 0.7, WZ%(Sensitivity) 94.0%,
5o] %= (Specificity) 84.2%= YErwt. Kyle(2006) A+ A3 PG—
SGAS} FFAA = ¥ eldE HFoA NRS 2002(F1AE 62.0%,
Sol% 93.1%, YAx% 0.48), NRI(WHE 43.1%, S°|l% 89.3%,
A A% 0.24), MUST (117
= 61.2%, 5°l% 78.6%. UYAE 0.26)Ath. MSTCE: AgAF9}
Hlste] =2 WLl Solt, dAE AHE Bt (Kyle, et al
2006). ol2X MSTCx o & S5A4el tie AN =T=E AR
TFedhe & T AUTH
MSTCE W9 dLaxs ddoez #dAxk ZZgsle] A gsto
A7z et daAds EAEIT ST AP FAe HEe
| #Ae] 19.4%= 4dEren ol MSTC ®©3: e A3
u9ET HE 36.1%EY v ddE BIdY 4 F
2 198 ge yoaddArt 34.8%%E 7HE =k 1 o] Rong
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et al(2011) <AFNA #HY @A) PG-SGA G HFH7 43
JorE-argiate] Hl&o] 40%< A9} FAFSE
2011). #Hg3}  telA  Expe] HE AFHo]

SR ARt

A BARs WA UERtEE ol W uel Aelsh Bae] i

Aoz Amfith 2 R AYNe 1AFE A7)
[e)

AA Hepstow o= Wiel Axel A5t o 48 A 717hE
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Abstract

Development of a nutrition
screening tool and the
associations of 30days

readmission in cancer patients

Jiyeon KIM
Public Health
The Graduate School of Public Health

Seoul National University

Background

Cancer patients have a higher risk of malnutrition than other
diseases due to the characteristics of the disease and the treatment
process. There are various nutrition screening tools, they are not
specific for the screening tool of cancer patients. The objective of
this study was to develop the nutrition screening tool for
hospitalized cancer patients and to associations of 30days

readmission.

Methods

Among 3,010 cancer patients, admitted to the National Cancer
Center of Korea from April 1 to June 2, 2008, 1,057 patients were
assigned. Nutritional status was evaluated by the Scored Patient

Generated— Subjective Global Assessment (PG—SGA). The
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analyzed variables were age, height, weight, body mass index (BMI),
weight change, serum albumin, tumor location, dietary intake change
and performance status, ECOG(Eastern Cooperative Oncology
Group). Sensitivities and specificities were calculated using the
Scored PG—SGA as gold standard. To analyze the association
between MSTC and clinical outcomes For 10—years(From January
1, 2012 to December 31, 2021), among 188,125 cancer patients, a
total of 140,559 people, excluding children and adolescents under
the age of 18, seniors over 80 years of age, subjects with errors in
collected data. Nutrition search results for cancer patients through
medical records investigation, physical measurements (height,
weight, body mass index), ECOG (Eastern Cooperative Oncology
Group), intake loss, weight loss, blood tests (serum protein, serum
albumin, lymphocyte, WBC), C—reactive protein) were collected.
The length of stay, readmission rate were investigated by clinical
outcomes, and association with nutritional screening tools for

cancer patients was analyzed.

Results

The newly developed malnutrition screening tool for cancer patients
(MSTC) was [MSTC=-0.116+(1.777xintake change)+ (1.304
xECOG) + (1.568xweight loss) —(0.187xBody Mass Index)]. MSTC
had a sensitivity of 94.0 %, a specificity of 84.2 % at predicting
Scored PG—SGA classification. For 10—years MSTC result, 19.4%
of the total patients (27,197) appeared to be in the high—risk group
for malnutrition. The association of analysis with MSTC and four
nutrition indicators, length of stay, readmission within 30 days

MSTC results showed that the length of stay in the high—risk group
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for malnutrition was 9.9£9.0 days, which was 7.3£9.0 days in the
low—risk group. In high malnutrition risk group, readmission within
30 days (ORs=1.20, 95% CI 1.17—1.24) was also significantly
higher (<0.0001).

Conclusions

We concluded the newly developed MSTC was valid for determining
the nutritional risk in hospitalized cancer patients. In addition, there
was a significant association between MSTC and 30 days

readmission rate.

Keywords : Cancer patients, Malnutrition, Nutritional screening tool,

Location of cancer, readmission

Student Number : 2006—23541

_41_



I

o T
.
My o 1T %O
s mM%y__&A
T o@Aﬂo,mwf
T < Ak A Mu e w o=
ﬂr ,Iy ﬂ,lr ~
= mm = N 2 By ¥~ S =0
T N L5 1 o T
. o Ya T <3
_ Mmm%oga%w%%a + 3 b ”
! 0 nl O
d.mvo: %ﬂbmzﬁo%:vﬂm B E pi o =
uxmﬁwﬂlsfomﬁmw i LR o
ﬂudﬂﬂl?o@oﬂ%ﬂ&uéﬂui o dn.mu}.}
%%M%ﬂq @@ﬂogﬂuﬂ% B Homarﬁ
il ws (L D g ™ < 7 X Mo 4
Hﬂemmrunlnumﬂiféﬁgm T ﬁowmﬂr%
Wﬂueﬂuﬂ&ﬂn@lhﬂlcﬂe& ﬂ% ztxﬁ%ﬂu_nh
OMlEo@ g2 uEh1‘x op ™ M °
W1@t H.A . N HOM% M ,@4.aunﬂ
AT ok ~ A NE _ dv ~m_un1| o — HE AL ja) o —
L]Nu MOHTMWJ, HoWoo < o aﬂ}OM
G b Bo o ™ m o g o Ak gy T )
ﬁ_saLﬂm.ﬂic ﬁﬂﬁxbﬁaﬁ hﬁm e AF
aaﬂEuuuol L%;@E o = 5 X 8 o
M ﬁToﬂEu ,hg w Fo 2 Jmolmﬂﬂo
& o~ 1ﬂﬂ7uﬁox n T = 5 1&&@4
fw N R T T < uz.ww <°
TR T oo & 3 F ooy E < e W g™
N aa%Aaﬁ_%mw Mﬂma i i 2 ﬂ”&”%u.g
A.UlanHﬂMﬂLLhﬁﬂ oy % 0 o) ]ZT‘F
]EA H 01_l_/_1_.;o el «ﬂﬂNﬂﬂl
zﬁluﬂﬁ%ﬁumgﬁouu;l o o_ou,@ﬁm
jytf&m%amfﬂm & % ﬁa}{%@
Lﬁ_lxdl.mﬁuu%uuﬁnﬁﬂ ﬂogﬁﬁrﬂomﬂy
T XL1n,Mo < LLﬂﬂﬂﬁﬁ Aoﬂ
_ 5 T B 5 . ol e o o Nk
s " Au_ﬁ%d. wﬁu_gpo%sﬂ
ﬂﬁ%TEEHﬂ@]EJWo;@IWO
s gaawwemaw Eﬁwﬂm
# Xo‘mﬁlﬂ_.lm ;oH
ﬂumwnmﬁﬂwwmm/w
ﬂ,Au
uauTmm

[s) ] '|
'||

1

2]

2

) T

o

Pl

A

A Ao
o= 4
2023

- 42 -

mhA o 2
RS,

o



	제 1 장 서    론
	제 1 절 연구의 배경
	제 2 절 연구의 목적
	제 2 장 연구내용 및 방법
	제 1 절 조사 대상 및 기간
	제 2 절 조사 내용 및 방법
	제 3 절 통계처리 방법
	제 3장 연구결과
	제 1 절 암환자용 영양검색 도구 개발
	제 2 절 영양검색 도구와 30일 재입원율과의 상관성
	제 4장 고    찰
	제 5장 요약 및 결론
	참고문헌
	Abstract


<startpage>11
제 1 장 서    론 1
제 1 절 연구의 배경 1
제 2 절 연구의 목적 2
제 2 장 연구내용 및 방법 3
제 1 절 조사 대상 및 기간 3
제 2 절 조사 내용 및 방법 6
제 3 절 통계처리 방법 7
제 3장 연구결과 8
제 1 절 암환자용 영양검색 도구 개발 8
제 2 절 영양검색 도구와 30일 재입원율과의 상관성 16
제 4장 고    찰 30
제 5장 요약 및 결론 34
참고문헌 35
Abstract 39
</body>

