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(1) PG—SGA (Patient—Generated Subjective Global Assessment)
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weight
height
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now taking
changed

no problem

disease

normal with

no apj
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constipation
diarrhea

no
not my normal
self

primary disease
age

no intervention
required at this time

patient & family education
by dietitian, nurse, or clinician
With pharmacologic intervention

regquires intervention
by dietitian

indicates a critical need

for improved symptom
management and/or
nutrient intervention options

Figure 1. PG—SGA (Patient—Generated Subjective Global Assessment)



(2) NRS 2002 (Nutritional Risk Screening 2002)
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Nutritional status

scorel: wt loss> 5% in 3months

or food intake 50~75% in preceding week
score?2: wt loss> 5% in Z2months

or BMI 18.5—20 + impair general condition
or food intake 25~50% in preceding week
score3: wt 10ss> 5% in 1months —  NRS<3
or BMI<18.5 + impair general condition
or food intake 0—25% in preceding week

Severity of disease

scorel: hip fracture, chronic patients, COPD
scoreZ: major abdominal surgery, stroke,
severe pneumonia
score3: head injury, APACHE> 10
bone marrow transplantation

NRS=3

scorel: age=/0

Figure 2. NRS 2002 (Nutritional Risk Screening 2002)



(3) SNAQ (Short Nutritional Assessment Questionnaire)
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Did vou lose weight unintentionally?
+« NMore than 6 ke in the last & months 3
s More than 3 kg in the last month 2
Didd vou experience a decreased appetite over the last month? |
Dhidd yvou use supplemental drinks or tube feeding over the lasi mouth ? |
0or | point well nourished
2 points moderately malnourished
3 points or more severely malnourished

Figure 3. SNAQ (Short Nutritional Assessment Questionnaire)



(4) MNA (Mini Nutrition Assessment)
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I Anthropometric assessment !

BMmI -
e | I malnourished I
cC

Weight loss I T < 17 pOintS

l General assessment !

Lives independently |
= take 3 prescription drugs/day At riSk Of ma|nutrition
has stress or disease, Mobility —

Neuropsychological problems

Pressure sores or skin ulcers | — 17 to 235 pOintS

I Dietan assessment l

How Many full meal
Protein intake consumption
Fruits or vegetables consumption —

Food intake decline well-nourished

Fluid c_pnﬁg_mptioﬂ, Mode of feeding

( Sellassessnent ) [ = 24 points

Having nutritional problems
Health status

Figure 4. MNA (Mini Nutrition Assessment)
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(5) NSI (Nutrition Screening Index)
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age
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age x 1
» +BMIx15

albumin
TLC
cholesterol
weight loss

Figure 5. NSI
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(Nutrition Screening Index)
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o] F7Fetth: Haek(Calle 5 1999) sk niwkers] o] AAE &/ 7+
of wl 1851 %S ZEHCE At Yol 6564 2¥E VTS
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L

scoring scheme2 %3} t}.
(3) NRST H719] 71+4d A4

NRSTO HE4E At=Esto] ZF Aol Al (N=142) F o3t & dd g
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(4) NRSTY 94423 429 &

NRS 2002 B7Fd o] 71x8ke] A% NRSTE scoring schemed 7]
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AVAS A=A AT FHS 5, AP, AW Fele du
A oI ¥-i= logistic regression analysis® &3F¢], NRST e Ao uw}

= AL7IZEe] Fogt Aole] gk AT t—testE ©]&8k FAsT

B2E A59 FBAEAL SAS software program version 9.1 (SAS

Inc., Cary, NC, USA)S o]|&3}9t}.
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Readily available variable

Outcome variable

Explanatory variable

Statistical approach

-

Search for scoring scheme —
against NRS 2002 (N=142 Logistic regression of NRS 2002
hospitalized patients) i s ko

Statistical approach

—

NRST score vs. NRS 2002

NRST vs. Clinical outcomes

Figure 6. Flow chart of study design
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A&k olek. BMIZF 18.57]7Q1 #ab= 6% (1.42%) whell =] skt %
Rl B> 3.96+£0.57g/dLE YERtow, WP 4= 7.69+£3.4010
3/pL, AEFEWNLS 12.99-2.04g/dL, dvtEARS 38.60+5.69%, =
FHREEFS 164.00144.52mg/dL, & Y75+ 1895.68£841.37cell/
m'e] EEE YERST AT dAe] dd Al AEREA s ARt
20.52%= 7p¢ wkoew, A3 W3 (18.63), £F7] ¥ (11.32%),
2737 (7.08%), 917 (6.84%), ME]eTH (6.60%)7F 1 HE oIt
o] gl AAWI, FFWA, 7h s, A, Eu, AR, F
Fol o, AU, Aoy, b, AR, AU, 9R, v E 5
g, g, Fulel AU, vl 5o vFst AR AL SaER
TAE T NRS 20025 A &3to] JFEZFAT oF & Idd s

ke
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LN

(14278) 9] EA S BMI X5 A3t AAH B A=, dF 458w, oy
T, A EZFEY, AuEa=, F FHAHE T JdI+5 o] Table 13

H]

x

st =& H Y (data not shown).
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Table 1. Basic Characteristics of Subjects (N=424)

N (%)
Sex male 227(53.54)
female 197 (46.46)
Age 20—-39 67(15.80)
40-59 158(37.26)
60-79 165(38.92)
>=80 34(8.02)
BMI <18.5 6(1.42)
18.5-22.9 48(11.32)
23—24.9 56(13.21)
>=25 314(74.06)
Laboratary data Mean*SD
Albumin (mg/dL) 3.96+0.57
WBC (1073/¢L) 7.6913.40
Hb (g/dL) 12.99+2.04
Hct (%) 38.60*£5.69
T.chol (mg/dL) 164.00+£44.52
Lymphocyte (%) 27.12%+11.30
TLC (cell/mm) 1895.68%£841.37
Diagnosis department N (%)
Cardiology 87(20.52)
Gastrointestinal 79(18.63)
Pulmonology 48(11.32)
Neurosurgery 30(7.08)
General surgery 29(6.84)
Rehabitational medicine 28(6.60)



Neuro Psychiatry 17(4.01)

Hemato—oncology 16(3.77)
Family medicine 15(3.54)
Psychiatry 15(3.54)
Endocrinology 14(3.30)
Ortho surgery 12(2.83)
etc. 34(8.03)
Clinical outcomes
Progress recovery 393(92.69)
relapse 31(7.31)
Complication 10(2.36)
Death 16(3.77)
Period (days) 13.72%£23.03
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Table 2. Distribution of BMI and laboratory variables (N=424)

Variables Cut—off N (%)

Albumin (mg/dL) <3.5 64(15.09)
Hb (g/dL) <12 118(27.83)
Het (%) <37 149(35.14)
T.chol (mg/dL) <150 164 (38.68)
BMI (kg/m?) <18.5 6(1.42)

TLC (cell/mm) <1800 206(48.58)
Age (years) >65 148(34.90)
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3. NRSTY #4494 A3

Table 3] NRSTY FAHLAE AAsH7] Y3kl AAE  Stepwise
multiple linear regressiond A= eI, Stepwise multiple

logistic regression®] A+ Table 4, 5, 6° #|A ATt A A7 7S

ofN

EW 42 3= stepwise multiple linear regressiond H&F Lo+ &

2
Rl F duate, swtEAYe] dskow, AW Fe] oidh stepwise
multiple logistic regression®|A & &HFwo] FAsA HFHOZE T
okt (Table 4). AW 55 dSFds WsEes 477, A%, dvtE
AR, T 4357 Table 5), A
A FHo] A At (Table 6). wehA], 7 &Rl disto] AA|
d 37184 A9 gk flojgte AdeE Ml 4Nl AF, dntEAR, F
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Table 3. Stepwise Multiple Linear Regression analysis of Period on

readily available patients' characteristics

Oder entered

Variable

in the model

Partial Model
F Value

R—Square R—Square

Period 1 Albumin™ 0.0530 0.0530 23.57
TLC 0.0075 0.0605 3.36
3 Hct 0.0048 0.0653 2.15

#xx 1 p<0.001
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Table 4. Stepwise Multiple Logistic Regression analysis of

Complication on readily available patients' characteristics

Oder entered . ]
) Variable Score Chi—square
in the model

Complication 1 Albumin” 9.6984

*% 1 p<0.01
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Table 5. Stepwise Multiple Logistic Regression analysis of Progress on

readily available patients' characteristics

Oder entered

‘0 the model Variable Score Chi—square
Progress 1 Albumin™" 10.7923
2 Age 3.3112
3 Het 2.6412
4 TLC 2.6253
#xk 1 p<0.01
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Table 6. Stepwise Multiple Logistic Regression analysis of Death on

readily available patients' characteristics

Oder entered

‘0 the model Variable Score Chi—square
Death 1 Albumin™ 15.7462
2 Age” 10.1724
3 TLC 2.8885

xx 1 p<0.01, *xx : p<0.001
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4, NRSTY9 scoring scheme % 7|4 A%
NRST A4 eaz A4E v M 5ol wE NRS 2002 2e-d 9]
odds ratio® Table 7| #|AlstA. AF=% odds ratios &5 = A

of A ®HbEdHste] wedt @ F oo Y]xeke] NRST FAL4& 1HE
scoring schemes A3ttt (Table 8). NRST HE ZF NRST +4
Qa7t 7l el Aeele 1a, 713 o)l Afols 03 Hold
o] FX8 HAHE odds ratiod] W= AEET F ol59 For IAHE
t}.
274% NRST A3t 2o wel 2 A (N=142) 1A NRST H+E
Folgh & d®e NRST Aol w& NRS 2002 F7bd 3 oy wizte
(sensitivity) 2} 5ol % (specificity) & A3 H ¢tk (Table 9). o] we} oF
73%°] RMAES 54%9 Sol=E 7HA= 354 o4& NRSTel w& <
FEY Ao VFo 7 A
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Table 7. Result of Logistic Regression of NRS 2002 on selected
NRST components (N=142)

Variable B-coefficient Chi-square Odds ratio(95% CI) Score
Albumin<3.5 (mg/dL) 0.1483 0.0701 1.160 (0.387-3.478) 1
Age>65 (years) 0.8908 3.5339 2437 (0.963-6.170) 25
Hct<37 (%) 0.3274 0.3981 1.387 (0.502-3.836) 1.5
TLC<1800 (cell/mm) 0.7987 2.2495 2.223 (0.783-6.312) 2
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Table 8. Nutrition Risk Screening Tool

NRST® = Albumin X 1 + Age X 2.5 + Hct X 1.5 + TLC X 27

"Coding: Albumin<3.5:1, =3.5:0. Age>65:1, <65:2.
Hcet<37:1, =237:0. TLC<1800:1, =1800:0.
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Table 9. Sensitivity and Specificity according to NRST score against

NRS 2002
NRST score Sensitivity (%) Specificity (%)
0 100 0

1 92.31 20.00

1.5 92.31 22.00

2 88.46 34.00

2.5 84.62 45.00

3 73.08 52.00

3.5 73.08 54.00

4 50.00 73.00

4.5 50.00 78.00
5.5 30.77 87.00
30.77 88.00

7.69 97.00
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Table 10> NRST ZA¥e] wet ALddy, FHF of F, Abgo]q, Ao
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o] vt ¥
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Table 10. Comparison of clinical outcomes according to NRST result

(N=142)
NRST result
Not at risk At risk
Mean = SD
Period (days)” 11.212%£21.225 17.661*125.173
Odds ratio(95% CI)
Complication Yes 3.781(0.964-14.831)
No -
Progress® Relapse 2.317(1.103—4.867)
Recovery -
Death™ Yes 5.000(1.584-15.778)
No -
* 1 p<0.05, =x @ p<0.01

_35_



FFEFE AY A9 A (Messner 5 1991; Wunderlich & Tobias
1992), 954829 F7F(Robinson & 1987; Reilly & 1987), A& 4
S S7F(Cederholm 5 1995; Velanovich 1991) ¢} #&o] §lo] w2
o)mdEolAl B el Ha Qv AE Aol et A
g ALES AL AN =T w2t GEAT A2 40~60%
2 B39 ™ (McWhirter & Pennington 1994; Sachiko & 2006) 1
T 8% AY VAEt I fdEC] © EopAE AoR Hoxn
(McWhirter & Pennington 1994). o] o|fFZ Jdx7]o] 44 A=
o] S HrF W FdeY Tl AxHo 200 d AFE YL

shalo] oJekEEk 98-S Hukalr] 93k JkA A wSo] sputy ] Al Za)

93 @A AAHCE ofe] FLAA mEe] Aol WA AHgE T
k.



Subjective  Global Assessment), NRS 2002 (Nutritional Risk
Screening 2002), SNAQ (Short Nutritional Assessment
Questionnaire), MNA (Mini Nutrition Assessment) ] 3t}

PG—SGA (Ottery 1994)+ T4 o= 2ol JFHMEFA SGACA

A=, T4, AAE &5 7, AEARF, dArd o, AAAS] 3
th. & PG-SGA HF(0~93) 5 49z &3t A ge dFF
AAE = QlEs FAEo Qlth. ‘gold standard E ASEHE 7]E

<

S A#s Ay sensitivitys 98%

specificity: 82%% =74 ¥t} (Bauer % 2002; Sungurtekin
2004). ¥ A9 A HIME Yd AFE¥E NRS 2002 [Reilly &

1995; Kondrup & 2003)= dA] &ure JokAtejo Ao ot3lE o HtstA

olrt

7 wiEel AREsHlel g Be A=A A Ee]  Jhesioh
Randomized controlled trialsE ©o]&3] JUdHd HFS FAY AEF o
2 58e AFATE W YYETE oA E%s W a9E vuFoer
ool =9 gdAo] HASEH AT (Kondrup 5 2003). SNAQ (Kruizenga

s 2005) = HZol o=shA @Al EAE ATHAE THOR = W
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ABSTRACT

Development and Evaluation of a Nutritional Risk Screening Tool

(NRST) for Hospitalized Patients

Han, Jin Soon
Department of Food & Nutrition
Graduate School

Sungshin Women's University

It is known that malnutrition of hospitalized patients can adversely
affect clinical outcomes and cost. Several nutritional screening tools
have been developed to identify patients with malnutrition risk.
However, many of those possess practical pitfalls of requiring much
time and labor to administer and may not be highly applicable to a
Korean population. This study was, therefore, aimed to develop and
evaluate a Nutrition Risk Screening Tool (NRST) which is simple and
quick to administer and widely applicable to Korean hospitalized
patients with various diseases. The study was also designed to
generate a screening tool predictable of various clinical outcomes and
to validate it against the Nutritional Risk Screening (NRS) 2002.
Electronic medical records of 424 patients hospitalized at a general

hospital in Seoul during a 14—month period were abstracted for



anthropometric, medical, biochemical, and clinical outcome variables.
The study employed a 4-—step process including selecting NRST
components, searching a scoring scheme, validating against a reference
tool, and confirming clinical outcome predictability. NRST components
were selected by stepwise multiple regression analysis of each clinical
outcome (i.e., hospitalization period, complication, disease progress,
and death) on several readily available patient characteristics. Age and
serum levels of albumin, hematocrit (Hct), and total lymphocyte count
(TLC) remained in the last model for any of 4 dependent variables
were decided as NRST components. Odds ratios of malnutrition risk
based on NRS 2000 according to levels of the selected components
were utilized to frame a scoring scheme of NRST (NRST = Albumin X
1 + Age X 2.5 + Het X 1.5 + TLC X 27, *Coding: Albumin<3.5:1, =
3.5:0. Age>65:1, =65:0. Hct<37:1, =37:0. TLC<1800:1, =1800:0).
A NRST score higher than 3.5 was set as a cut—off score for
malnutrition risk based on sensitivity and specificity levels against NRS
2002. Lastly differences in clinical outcomes by patients' NRST results
were examined using a t—test for hospitalization period and logistic
regression analyses for complication, death, and progress, and the
results showed that the NRST can significantly predict the in—hospital
clinical outcomes. Therefore it is concluded that the NRST can be
useful to simply and quickly screen patients at high—nutritional risk in

relation to prospective clinical outcomes.
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