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Abstract.

Background: Malnutrition is common in hospitalized oncology patients. Nutrition screening
on admission of patients receiving anticancer therapies can identify patients at risk of malnutri-
tion in advance, and it may give an early start of medical nutrition therapy for these patients.
The aims of this study were to evaluate the prevalence of malnutrition in cancer patients on
admission and to develop a simple and reliable nutrition screening tool for cancer patients.
Methods: A total of 743 cancer patients were assessed with the nursing nutritional risk screen-
ing tool (NNRST) on hospital admission from August to December 2008. The NNRST consists
of five elements: body mass index (BMI), body weight change, dietary intake change, GI
symptoms (nausea, vomiting, diarrhea) and mobility. An NNRST score of > 2 points is indica-
tive of nutritional risk.

Results: The sex distribution of patients was 45% male and 55% female (M/F: 335/408). The
mean age was 62.5+14.1 years and the mean length of hospital stay was 9.5+12.5 days. The
prevalence of malnutrition risk was 38.6% on hospital admission. Patients in the risk of mal-
nourishment (NNRST-B) group had significantly lower body weight, BMI, total protein, albu-
min and total lymphocyte count (P<0.001) and significantly higher age, body weight loss and
length of hospital stay (P<0.001). The NNRST had a sensitivity of 92% and a specificity of
91%. The positive predictive value was 97% (k=0.780, P<0.001).

Conclusions: The NNRST is an easy, quick, valid tool for medical staff which can be used to
screen cancer patients at risk of malnutrition on hospital admission.

Keywords : cancer patients, nutrition screening, malnutrition
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- ARHREAATH (n=743)

418 2k & (n=743)  HH (n=335) 4 M (n=408) P-value
FIEARERE CFHEARERE CFHESRERE for t-test
Fin (R) 62.5+14.1 65.1£13.8 60.3+14.1 <0.001
4% (cm) 159.3+8.0 165.36.5 154.7+5.8 <0.001
BE (kg) 59.9£11.5 63.1£11.5 57.3+10.9 <0.001
H 8 H F45 3 (BMI kg/m®) 23.7+4.0 23.2+3.9 24.0+4.1 0.008
118 A 2 Z s (kg) 3.743.2 2.842.3 1.7£1.6 <0.001
118 A 84 ke (%) 2.3£2.1 4.4%3.2 3.143.1 0.008
#Eay (gd) 6.3£0.9 6.3+1.0 6.3+0.7 0.76
a%&a (gd) 3.140.6 3.1+0.6 3.240.6 0.03
HE&Ea (g/d) 3.240.8 3.2+1.0 3.2+0.6 0.41
8% a/3% Gt 1.0£0.3 1.0+£0.3 1.0£0.3 0.46
ke (ul) 13774737 1316+721 14274747 0.04
fERAH (X) <0.001?

Byt 25 3 3 2

50 5 6 4

75 11 14 9

T PYPUE T TS
2 1 Mann-Whitnet U test & f 4 £ £

7 & U FH B RNARER o £ 2002 F £
B#FRERELRBES e ERUNEREERE
A GTHRERGH L& THRTHERRBE RS
[23] - AR E % BB AR R B R GRT EEE
WA &R B35 B E R & [24] (Subjective
global assessment, SGA ) » 7 & X 8 M M4 &
[25](Patient-Generated Subjective Global Assessment,
PG-SGA ) & i 45 & % 374 ¥ %[26]( Mini Nutritional
Assessment, MNA ) % » BATF A 03E4E B
g Rk BAH RIFOZERME » TUHKER LB
RE-ZRim > EREAEMBERFLETAEZIIITHE
B BAEXRERFH R X4 L+ PG-SGA
WERS AW G REB AL 4B ERMNMER
e R & AR R RIE T A[27] -
BEAERBEEREZLERGRMIBITR LB
TRIINGERBEEERLZY - BATLEEZHEOH
AW BRRRGR I ZR TR - RIFE RIP4EAL
£ BBERABRMAE 100 RERE | 4% 456
AR HLBROBRABH SRS Lo EA

FPEERE - RSBRANRE  BREKREKR
BLBRyMI N TAE  FhepRibeyn BRE
wmE o Rt HEABAE —HmEREL  EX
BATL AR R GHREIZA A B[28] o A F A
BEAHERMERGRY % HRESEER AR
ZRE 0 THREREBNLERGE—FTHITE
Hme B A REE o Rk AAEATRER
H—HE R AR BESERABERANE A
Rk REBEABPUTERBER EERR
Rét FHMERERARRGKE  EmERET
ey B RN M F B IRBIERE -

R ik

MEH R
ARRHLZARESLTEEHEHLER (¥
HAAREERESL T o) 2008 8 A% 12 A
MR E o WEGHELT 1 RRIEAZMHLE
JE 2218 R 5 3. BWARE  TUBAREY
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k= AEH XX NNRST Ex 54 &R (n=743)

%78 AE Aotk (%)
S8 H 4% (BMI)
BMI>18.5 kg/m” 603 81.2
BMI<18.5 kg/m’ 62 8.3
BIkRE 78 10.5
— 18 A AT RS E 1L 2
AR 176 23.7
B E o R IS 2 AT 326 43.9
B E R A E 0 2kg 87 11.7
R 4ol 154 20.7
RA2BAXEEFTREEHN T EIKL?
5 463 62.3
b3 247 33.2
BIEEA 33 4.4
RA2BARELFTREBRFLATRE?
5 510 68.6
& 205 27.6
BIEE A 28 3.8
RE2BREELFAME A% 2
5 527 70.9
- 195 26.2
AN 71 29.8
Gk 58 24.4
BB 40 16.8
H 4 69 29
EEE A 21 2.8

RERBEWMBIEE - AKAERAEE 743 Rim i B
e H b B A 335 42(45% ) Aot 408 42 (55% )
T3 A 62.5+ 141 (29-97) & - FIERAHK
2954125 &

R %

KA R A A B4 M AR B K (cross-sectional
study)Z #50 » BARHLE L =3 1 (—) BAKL
AEM GRS B 5 HE N FH
% & 45 % (body mass index, 4% BMI ) J& & 2 K
BAERRE - (=) BRFHLE  ARRRZIE AR
A& T B P B & i Ak (nursing nutritional risk

screening tool, f§#% NNRST ) - NNRST Z %3t &7
BRAR EAE A a9 AT N TATHE = 0 KA L
1t m B X ¥ M % B 3F 4& & (Patient-Generated
Subjective Global Assessment, f§#% PG-SGA )N &
M key o EILEFK M A-NNRST G Adath
538 6 GHUEEHER - REAFH IS
EEREN N REERE A B EAKRE - RERT
1R R FE S35 A 8 4 o NNRST % & i
EXHBERTARRHETE - AU
Cronbach’s a3t RS Kk (£548) XNE
— M o REF 2B F % Cronbach’s 0=0.68 % 9} »
F#1 A Kappa #3t+ 7 7% # 47 NNRST # PG-SGA = —
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%= :NNRST-A (&2 % RRAMK) 445t NNRST-B 42 (2 AR BAR) datbB oy R (n=743)

575 NNRST-A 4 NNRST-B 4 P-value
) &5 AT REMKRNO=456) % %R B JAMK(0=287) for t-test or y -test
PR (B R) 188/268 147/140 0.008
Sy (3R) 60.6+13.7 65.5+14.2 <0.001
48 % g4 % (BMIL kg/m®) 24.4+3.8 22.1+4.1 <0.001
118 A 8¢ €842 (kg) 1.742.0 2.842.0 0.001
118 A a8 &k (%) 2.742.7 4.8+3.3 <0.001
wxray (gd) 6.4+0.9 6.0+0.8 <0.001
a%&a (gd) 3.340.5 2.840.6 <0.001
HEa (gdl) 3.1£0.9 3.3+0.7 0.181
8% a/3k%E atbf) 1.1£0.3 0.9+0.3 <0.001
ke (ul) 1611+698 13374686 <0.001
NNRST #a 4 0.4+0.5 3.3£1.2 <0.001
fE AR (R) '
B H st 25 2 4 <0.001*
50 8
75 6 21

VHE s v A3 B R T
2 1 Mann-Whitnet U test & f 4 £ £

BRESWH AR R RERZIEESEAKERE
(‘sensitivity ) ~ 4% &M ( specificity ) & [ PE T8R4
(positive predictive value) % £ + ARG ER 49

fir % % 5) B 54 NNRST #2 PG-SGA 1474 % 3%

PG-SGA 3 E 468 R ITREZX TR

fEeo(Z) mRALEN  BEMBERET ERAR

Z AR R - RRRESH X R AEILE - &

¥ 8% 8% (total protein) ~» &% & (albumin )~

#}%& G (globulin)~ 8% &/3K%& Gtbfy (albumin/

globulin ratio ) & #& i#k & # ( total lymphocyte

count ) °

St o ¥ ik
Pl 4 6 BRI B B 46 3T 3R A% SPSS12.0 F
FREAT M PR A RBH AT AR E
(meantSD) Fu B bR A TFREFH - h3H&ER
M P<0.05 2~ BEA ST LBEEREZRE - o LG
¥ A% ~ T A (Chi-square ) ~ R 48 F]
P BE B IR R TSI R 2-245 R U

Z A (Mann-Whitney U test) B #| M 4% & 3 4F
H ity 4% (Receiver Operating Characteristic curve,
i #% ROC) #4754 NNRST %5 2 s £ v) 2648
FAF A B8R E (sensitivity ) & 4% & M (specificity )
Wb HEFRAE ROC $hép 2 @Ak -

X

7 B AR TR

AR E 743 i & A F B HA 335
A0 o 408 fi 0 B4k 48 A ey 45% K 55% 0 F
¥ EEs A 62,55 14.1 (29-97) & » FHARREL
9.5£125 R - HHSALHAREHERIT 241E
BRAFMREZIF®HR FZH BE —MEABET
B DI RAER RBIAE SR & - sbsh» F
MmEnETazkaREREHEBEERNL
MmE o ERERmEk—
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A9 R B EEM AR R REE (PG-SGA) R EIE L & i sT4E 2 (NNRST) 2 th&x 447 46 B *

¥&F R (PG-SGABHC) #&Ria (PG-SGAA) #A#H
% 4K RARM @ (NNRST 424 2-8) 1 -
£% %K B JEAMK (NNRST #4245 0-1) 0 p
A : -

*EORE: 92%; 45 B PE:91%; FHPETERIME: 97%;
[ M FERME: 77%; kappa 1E£=0.780, P<0.001

1Efm & RRAFRER

&= A5 NNRST 3+ & ¥ A% A LR
EABREL - B IHBE R
(BMI) » BMI= 18.5kg/m® » BMI<18.5 kg/m” & %
MR A4 5 H 603 A (81.2%)62 A (8.3
%) A I8 A (105% ) H=—mant—EAAEE
Gt RA 176 A (23.7% ) B & e K I8 v
<2326 A(439% ) Bt ERi=2 N 87 A
(11.7%) B AR AR 40iEH 154 A (20.7% ) &
ZAASMARBREBRFTTREEG S FEKE
HH 247 A (332% ) FmAHM AL RHERE LT
BERE LR T RFEER 205 A (27.6% ) # A
oL mBREARABFMAE LA 195 A
(2629% ) &3t F AR (THE) &4 R
71 A (29.8% )~ *Buk 58 A (24.2% )~ BEIE 40
A (16.8% ) BHEAM 69 A (29%) % - —F 547
EA ARG E A RF RO A
BBt 6 A (8.7%) @421 A (30.4% )
BEAE 16 A(23.29% ) AEE 13 A(18.8% )% -NNRST
4a2psy s <2 4% NNRST-A @ (£2 4R RAR)
4 456 A~ =2 5% NNRST-B @ (% %R BE
M) £A 287 N B RwB — o AR RBEIRA 38.6%
REGEEREARARZEAR - K=~ &REH  ha
M bk Eg AR e EBEERTEE -
NNRST-B %7 & F# 8 F 8K ~ 38 F 88 % 82
B Fkde A » b #aE K7 NNRST-A 41 - BMI~ fo
RPBaEald a%a kAT R
NNRST-A %1 - NNRST-B %% &2 F34E 5 R B
% # NNRST-A @k - digsb& R/F4% NNRST-B
M BT EBRERROS AR -

NNRST # % itk T B2 ROC & 947

#) A ROC b &2 5047 4% 4 NNRST % & #fidg T B
ZEARARBRIRETHBRERFEEZ
NNRST 345 +785 » & %408 = - £ ROC 4 F
& 4% % 0.828+0.061 (P<0.01) M B % NNRST 345
V1B 1.5 58 - Al Em B E (100%) B £
M (56% ) Bk » £AFFTEEA NNRST 3F4 =2
o FAGLESETRBARZIE -

NNRST # % i T A Z R R@A 2
A HT

BARZANBEREZXEAFI/ALIR
-PG-SGA # R 476915 B BB (BURE 98% ~ 45 R
M 82% B FER 1 95% ) [12] ° BA PG-SGA % %3F44
ITEVAZESL#FT B (gold standard tool) 2§
NNRST b - #1H Kappa &3t o #7 247 NNRST
BRI TR AN - Ay BERER KB K
fhAn T B-NNRST £ R 4F a9 80 & (92% )~ 5 B4
(91%) EHBptEsaRAIME (97% ) (kappa {4=0.780,
P<0.001) - —EMZ E &t #f » 2B KGRI A
-NNRST % #28% Cronbach’s o {8 % o = 0.68° B~ A~
BRWETRERAR RIFEERMEE > @A AN
(TR T B Z 8RR R AR o

AARSHAER R BEZREREFAT WG &
RER  SHEFRARBES 95 FRERTFE
WEFRBREL - BT ARG ERRE (324
%)~ FU (2396 )~ M (14.4% )~ AT (9.8% ) -
BRI RERELESH ARG AR AL
TABILE AR -
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B — : NNRST 34 5% B

ERBEREEETRFARDALRF LY
BA FERARBRERRARGBER EHFE
ENGBBRRAEFTREHMBERNERRITRE
[maﬂol% hofTREBY FH Bk B e B AR A

BTERNMN EERBRBARRTELRY
mﬁo

BARRABEAARRKET APMAZ— Uk
B A 20-80% e R EFARERELERR R
PIRE[12-16] » AFFR 4 R RA 38.6% 1L R KK
BAEAES AR R AR - BMI s 8 € %L R %
MAREZHL A TIHEIL  ITERRELEZFERR
A BMI 24 185<BMI<24 &IE % E » I 18.5
B ERE R 24 RBEMRE - AARKBEE
B BMI 3418 % 23.744.0 kg/m” > 3 & i@ 4z % ( BMI
<18.5) RAAE 9% » 284 R #L Segura % A[14] ~
Amaral % A[16]& Nourissat % A[29]89#F K4 RH
7-10%4% 5.5 7% & BMI<18.5 #8451 - 4k » Laky
FAN8I0|9 A R BEREARARG K ETHY
BMI>27kg/m” » #4932 24 2 & B — 0 & %542
Ml THEERSEREHEERRER 0 B AR E

KEE N MK RIS 4 69 PR mieth A IE WY

ROC Curve

1.0

0.8=—

o
o
]

Sensitivity
o
T

0.2

0.0

| | | |
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

B =: 418 ROC ¢ 4 547 NNRST & & fitn T B2
B AR RO &8 b 8

BEGI - AR R R B ER MR E R
# (BMI>24) 4k 44% » B pbiz sefE IR & 6y %
F UK SUE % T B A 3745 o Andreyev % A[20]& Read
EABIARERBFRF MR BB ERM ERE
BoLLBERNLNRRE  EAARERELA R
EoR S N

1 F2 X # (length of stay, LOS ) 4% & 364
ek BB ERER  BRAKRU Y BRAT R
EREZSLAVEERABYEZRE - ARBET
BERBOAERREELARRE N BT RRABAR
REGE BHE %a%%rgnmﬁnw]$m%%
REFARGER SRR RGBELFHERR
ﬁ(M6x)%%%% A RAF0RE (63 R)-
A i akabRBRESTRANTRRMNEES A
ZN &éﬁ#a% CHHEXERIEE ek aRIK R
BoOBEABRAMERRE S HBEERAAETCE
[32-34] - AFFRALHERZ A/ K REAKR (NNRST-B
@) wmmE  HaltakaFyh 2.810.6g/dl #%
& % % % B 4 ( NNRST-A 4 ) & % &
(3.3+0.5g/dl) »

Waitzberg % A[6]& Correia % A[7]24 SGA %
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Mgk — : #IE L K A& (nursing nutritional risk screening tool, NNRST )

213

R EESHERR EERRAARER R
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imag%ﬁﬁ7%]ﬁhﬁ$z BARMAEAE LR
BRBEZERES L EESFARG D £ E
FALE 0 Bk BARR RO R E T RIEA TP
B BBRBTHERNARLRE BT A
WEPATERBEE R BZ S RARZEERM > it
TRFERABAMEERRMAENRE -
AHFR 28 A& ik T B-NNRST » & — 18

3 % H & 05 1o
L g s (BMD) 2 8% (F) /&& (AR)° | [JBMI2I8S5 [IBMI<18.5
& NH BAIBEE. AT Ol xR &
2—ERAFEE AR LR A s s (8% & Ak d2>2kg
B (MER NS LAARE) (8 & 3 ho/ski<2kg | (1F oi
3 2BEHEREES - FRARKALTRILE ? O%F [ £
(] &fm%
42 BRFEFRRBARL » MLRFRE? 0% RS
[] &E%
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O Hébay
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*48 =0
BRIER
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FA~FuARATER pEAHOR]L 5 FEMWRHET
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HREFTEERTEG R -  AARAERGE

iR E R BB AT BA RIFOI1E ERERE
TATRRI BB AR RER R E AR E R

BAAE BRI e & 2B AR IUIRAE  T SAEAE TR &
z%%ﬂ%%ﬁ&%m THAE A EZE R

MBS TERNALL T E AR &M K
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