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ABSTRACT

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
sought 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 2002

(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 consisting of 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 2002 according to

levels of the selected components were utilized to frame a

scoring scheme of NRST. A NRST score higher than 3.5 was set as a cut-off score for malnutrition risk based on sen-
sitivity and specificity levels against NRS 2002. Lastly differences in clinical outcomes by patients’ NRST results were
examined. The results showed that the NRST can significantly predict the in-hospital clinical outcomes. 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. (Korean J Nutr 2009; 42(2): 119~127)
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(Patient-Generated Subjective Global Assessment),
NRS 2002 (Nutritional Risk Screening 2002), SNAQ
(Short Nutritional Assessment Questionnaire), MNA
(Mini Nutrition Assessment) 5ol U}, kAT, o]t
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NRST 7237l oA 7]

FHE A3k o]R3) itk BMIS 7% 18.5 ke/m’
uekRl 73 Gk A APEEC] Sk ET‘&}“
o3t vukeks| o] AAE B5 715 wet 18.5 nkS: 7]
%@ELE Aaksich Yol 654 23HE 71EoE 319

% dvlo] 3.5 mg/dL vl A5 AbgEo] F7HT

Nuftritional status

Score 1: wtloss > 5% in 3 months of food intake 50—70%

in preceding week

Score 2: wtloss > 5% in 2 months or BMI 18.5—20 + impaired
general condition or food intake 25—50% in preceding week

Score 3: wtloss > 5% in 1 months or BMI <18.5 +impaired
general condition or food intake 0—25% in prdceding week

NRS 2002 score = 3:

Severity of disease

High risk

Score 1: Hip fracture, Chronic patlent with acute complication
Score 2: Major abdominal surgery, Stroke, Severe peumonia,
hematopoiesis malignancy
Score 3: Head injury, Bone marrow transpiantation,
APACHE score > 10

NRS 2002 score < 3:
Low risk

Age

Score 1:age =70

Fig. 1. NRS 2002.
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stepwise multiple linear regression analysisE AR5}
At} o] wf stepwise multiple regression analysis®] Z+
Al A S31RF7E Byl o7 we 218 B
eg<E 0.15 mRkez AAsigion, 7 FEHATE o
Aoz AAlE 4719] stepwise multiple regression ana-
lysis & ¢ Wolgt HFRFGe 239 MFEE NRST
o] AT Ak

NRST scoring scheme?] &1

S wAlA | NRST 7492429 <ol mE NRS
20020 7]1x23 YFEZFAE A7 odds ratio (OR)
£ |ogistic regression analysisE A&sto] Al=atit)
AFEE ORE o] €3] NRST 7484 7] scoring sch-

Readily availabel variable

Sex, Age, BMI, Wt, Ht. Albumin
WBC, Hb, Hct, T-chol, TP, TLC

QOutcome variable

Hospitalization length, Complication,
Progress, Mortality

Explanatory variable

Age, BMI, Wt, Ht, Albumin, WBC, Hb,
Het, T-chol, TLC

Statistical approach

Stepwise multiple regression analysis
(slstay=0.15 & slentry =0.15)

If a variable stayed in any of 4 models, then selected as a NRST component

Statistical approach

Logistic regression of NRS 2000
on selected components

NRST score vs. NRS 2000

Sensitivy & Specificity

NRST vs. Clinical outcomes

Comparison of mean/OR
of clinical outcomes

Collection of readily availabel
anthropometric, medical,
laboratory and clinical
outcome variable (N= 424
hospitalized patients)
A
Selection of NRST component
Step 1 based on
clinical outcome predictability
Search for scoring scheme
Step 2 against NRS 2000 (N= 142
hospitalized patients)
A
Vdlidation against
Step 3 NRS 2000 (N =142
hospitalized patients)
A
Step 4 Confirmation of clinical outcome
predictability of NRST (N = 424)
Fig. 2. Flow chart of study design.
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A A7t QYA Fo8 A S THAEA A
Bkt 3PS A, APGol R, Aol Sole] AT ofF
= logistic regression analysisE £38Fo], NRST =gt 2
of] whE AA7)ZEe] F2gt atole] st AFE ttestE
o]-gato] glstalrt.

RE 2159 EARALS SAS software program ver-
sion 9.1 (SAS Inc., Cary, NC, USA) = o|&-3}5ith

2 0

o OiAre £

ATFOIAY] (N = 424) IiH4 £/ Table 191 A4
afolty A BxE w3t 2279 (53.5%), oA 1974
(46.5%) 013l om AHL- 40~594 153 (158, 37.3%)
60~794] 18] (165%, 38.9%) AAQ] oF 3/4= x5}
Atk BMIZF 18.5 vIRkel k= 67 (1.4%) ytell =14 9
Sith % ¢Ewlo] 3.5 mg/dL Rkl 3= 647 (15.1
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Table 1. Basic characteristics of subjects (n = 424)

Variables N (%)
Sex Male 227 (53.5)
Female 197 (46.5)
Age (years) 20—-39 67 (15.8)
40-59 158 (37.3)
60—79 165 (38.9)
= 80 34 ( 8.0)
BMI (kg/m?) <18.5 6 (1.4
18.5-22.9 48 (11.3)
23-24.9 56 (13.2)
=25 314 (74.1)
Albumin (mg/dL) <3.5 64 (15.1)
Hb (g/dL) <12 118 (27.8)
Hect (%) <37 149 (35.1)
T.chol (mg/dL) <150 164 (38.7)
TLC (cel/mm?®) <1800 206 (48.6)
Diagnosis department  Cardiology 87 (20.5)
Gastrointestinal 79 (18.6)
Pulmonology 48 (11.3)
Neurosurgery 30 (7.1
General surgery 29 ( 6.8)
Rehabitational medicine  28( 6.6)
Neuro psychiatry 17 ( 4.0
Hemato-oncology 16 ( 3.8)
Family medicine 15( 3.5
Psychiatry 15( 3.5
Endocrinology 14 ( 3.3)
Ortho surgery 12 ( 2.8)
Etc. 34 ( 8.0)

%)o)Qtk & A7 1,800 cel/mm’ Bt v gaf
2067 (48.6%) 0.2 71 Wr} =oke) Al g
g Al A= AU 205%2 7P B@kem,
23] U7 (18.6%), 5571 ¥ (11.3%), A178% (7.1%),
213} (6.8%), Aett (6.6%)7F 71 HE olQit}, o] 9
% AU, FFUT, 7P st, Faln, vidnlw 4
oo}, F5-2l9, A, Al <k, AbEld, 7
AUz}, 95T} viRESe sk, o, Fute e, b
W7 5o TeFst Ak o] EAREE I SITh NRS
20025 283 JAEFAT A5 Ak eAE (142

=
W) 8] 545 BMI #x2E5 Al9ls 4 £ A9, 85 ¢
Rl Wy SRgEyl, dviEdE, F FEAEE, T
Yt 5o Table 137} H|S238 =52 KT} (data not
shown).

NRSTS| 1dea M7
Table 2] NRST| A4 LAE AAs7] Yato] AA|
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Table 2. Stepwise multiple regression analysis of clinical outcomes
on readily available patients’ characteristics (n = 424)

Order entered
in the model

Dependent
variable

Independent
variable

Albumin™*
TLC
Hct
Albumin™*
Aloumin™*
Age
Hct
TLC
Albumin™*

sk

Period *

Complication
Progress

*

Death
Age
TLC

W N = AN WN = = W N =

% p<0.01, #x%: p<0.00]1

Table 3. Result of logistic regression of NRS 2002 on selected NRST
components (n = 142)

Variable OR (95% CI) Score
Albumin <3.5 (mg/dL) 1.160 (0.387-3.478) 1
Age > 65 (years) 2.437 (0.963-6.170) 2.5
Hct <37 (%) 1.387 (0.502—3.836) 1.5
TLC < 1800 (cell/mm’) 2.223 (0.783-6.312) 2
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(specificity) & A BT} (Table 5). oo wa}t oF 73%
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Table 4. Nutrition risk screening tool

Component Level Score
Albumin (mg/dL) <35 1
= 3.5 0
Age (years) > 65 2.5
= 65 0
Hct (%) <37 1.5
=37 0
TLC (cell/mm?®) <1800 2
= 1800 0

NRST score Albumin score + age score +

Hct score + TLC score

Table 5. Sensitivity and specificity according to NRST score against
NRS 2002 (n= 142)

NRST score Sensitivity (%) Specificity (%)
0 100 0.0
1 92.3 20.0
1.5 92.3 22.0
2 88.5 34.0
2.5 84.6 45.0
3 73.1 52.0
3.5 73.1 54.0
4 50.0 73.0
4.5 50.0 78.0
5.5 30.8 87.0
6 30.8 88.0
7 7.7 97.0
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Table 6. Association between clinical outcomes and NRST result
(n=142)

Not at nutritional risk At nutritional risk
by NRST (n=163) by NRST (n= 261)
Mean + SD

11.21 £ 21.23 17.66 £ 25.17

OR (95% CI) of
nutritional risk by NRST

Period (days)*

Complication

Yes 3.78 (0.96—14.83)

No 1.00
Progress”

Relapse 2.32 (1.10—4.87)

Recovery 1.00
Death™

Yes 5.00 (1.58—15.78)

No 1.00

x: p<0.05, *x: p<0.01
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NRST 4 easel 44 To55 Folstaat sfsith
o]o] NRST? A& 2bEste] 7F tidatel Al Fofst &,
9] NRST #577]ell W& NRS 2002 H7H ¥} oy
17V (sensitivity) 9 E°]% (specificity) S A Hol W
% 9k 73%, 501% 54%E YER= 3.5%& NRST
A2 7|EH R GGt tha B YERd Solwrt
A Ade] A OR e, ofnkE NRS 2002
M= F2st 22 F sl BMIZF NRSTS] #4247}
b Aol BIZEHA] ot AZEY, o]= B A+ o
2L F ol S Aol o] BMIE 7H= Ao
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A AAETE (Nutritional Risk Screening Tool, NRST)
A8k}l skSIck NRSTE] /e 2 Frhks A& 24 o
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o= ¥ ARE o]gste] NRST 19949 4%, NR-
ST scoring scheme®] B4, NRST H7}9] 7|54 44,
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7)
&4 2 3= stepwise multiple regressiong A3 s 4
¥} Jo]9} &4 1)) albumin, TLC, Het %7} NRSTY +
qeai AAE
2) A% 7} NRST 7394:9] F<Fefl m& NRS 2002
9] ORe| 7)538to] NRST 9 scoring schemeS ol#jel 2+
o] A4stalrt.
NRST = Albumin X 1 + Age X 25+ Hct X 1.5+
TLC X 2%

*Coding: Albumin<3.5:1, 23.5:0. Age>65 : 1,
=65:0. Het<37:1, =237 :0. TLC<1800 : 1,
= 1800 : 0.

3) NRSTE] AHsewiste] wz NRS 20000 wigh wzt
L9 BolnE npgo® NRSTe| 93t Jd=ad 939
At 71FH5FE 35 ooz Atk

4) NRST Aol & Addp, T, A9 o%
APgol R 58] AfolE HESH A3 /e NRST7F w5
gk w0 QA A5YE 7= Ao E e

5) NRST+= vekst 2ldgs 71 - dekate] ke
Y o2 I A s} Adste] A&k Xdkst
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