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Analysis of prevalence and risk factors of malnutrition
among hospitalized patients in Busan

Ha Kyung Lee

Graduate School

Pukyong National University

Abstract

Malnutrition is associated with increased-mortality, morbidity and length of
hospital stay, and several studies have been reported that hospital malnutrition
presents a high prevalence. The purpose of this study was“to investigate the
prevalence and risk factors of malnutrition. in hospitalized patients in Busan,
Republic of Korea. The subjects were 944(440 men and 504 women) patients
in four general hospitals(over 300 beds) in Busan from March through April,
2011. In the method, nutritional status was assessed by the Nutritional Risk
Screening 2002(NRS 2002) ‘in- initial hospitalization. Data” were collected from
the electronic medical records system for the characteristics -of the subjects,
clinical outcomes, biochemical-laboratory data, sand ¢nutrition support states.
Clinical dietitians interviewed the patients by using structured questionnaires
involved in the data on weight loss and problems related oral intakes.

Malnutrition was diagnosed in 17.2% of patients. In prevalence of
malnutrition between two clinical departments, internal departments had
significantly(p<0.001) higher rates than those of surgical departments.
Malnourished patients had significantly(p<0.001) higher ages than those of
well-nourished patients, but the values of BMI, serum albumin, total
cholesterol, TLC, hemoglobin, and hematocrit of malnourished patients showed
significantly (p<0.001) lower than those of well-nourished patients.

According to logistic regression, the main determinant factors for nutritional



status were the age(OR 1.043), length of stay(OR 1.007), BMI(OR 0.782),
serum albumin(OR 0.444) and total cholesterol(OR 0.994). The malnourished
patients had symptoms of anorexia(31.8%), and nausea and vomiting(18.1%),
but nutritional intervention was performed only 35.8% of them. In order to
increase therapeutic effects of hospitalized patients, the clinical dietitians have
to offer proper nutritional intervention by the results of nutrition assessment

and identification of malnutrition.

_\/l_



ALY A AYFEZ| F A= Butterworth(1974)2] “The skeleton
in the hospital colset(Holgl= W&ol &) ol HiE &3 &
Aol @AHNaL e oMY dIFeFS B SAe] AW g

£ 3l SISt o] - of 40t FH kA
= ool¢t #Ed e Ay S0l MAEo] sfo oy dAgoA sk

o] 20750%5= 9 B A=Y AHEar B s u(Bruun LI E

|

1999: Edington J & 2000: Waitzberg DL & 2001: Correia MI &
Waitzberg DL 2003). McWhirter JP & Pennington CR(1994) <15~ 4]
= A 40%E YA A edS AL o, o] T TE%E Y
A7 7 o AR ASZ yalg mE gl

EES AW AW W3 AATA ofate A, AdTs e Wl of
B Age WEE A ATda, A A, W E40E Q13
AD7) 23 o EuEERE ofy e} AMEEZMAI R Folw AR HALEH AT
Zarowitz & 1990: Roediger 1994: Green 1999). £3] A=z Aw7}
gk SxdrE S, 29 T2 st omu & A E, A7
HS Fole Aoz dEA 9l om(Schneider SM 5 2004: Kylea UG %

2006) =%l WP AR 2 vE SAke] HlE] Jdd Sl ¥ Fol



Bernabeu—Wittel

1997:

Ly
[€]

eZEol o glvpar Bars o] JtHChima CS

N - T I R N I - B A% " T e o T T W
4ML %ﬂ%@mﬂ x P o T %ﬂﬂr.
BT T e
ﬂwn g 7o %ﬂeﬂBﬂ w R Eer o g
%%ar.maf%ﬂ % X e~ N BT T s
cTEErE iefs T Basoe 3Dy
- X0 W 3 I A A aoP jop SR O m, o
B o N O G N Mo 9 00 mo TN B IS
o 87 D w AT P < w0
A R e . TR~ BN S
9 5 8 F N 7w g/ 8 LB o, T=x T ®
w28 (A 5 s AT U
W o s Mo N g e g e o o
Do 2T P o el ) ol R = w P
7o 0T % 2 of 4 S T m T 0 i
o & s T o e e K, - B o ox
oW T g F Y R n e e RS N oo oo
o X =) M RN Wﬁ Mmm K & o e - T oF °F o
PRGN - B I B e = S R D R
oy F SN T i 2F K Bog S S G
I - I ol e N~ L R I i I
GO A I I w RGN S RS
o T oo o B N s " o < g o o
% LA~ T Tl N g
fo < M WG e i N —
i 0 S 5 o — o e N8 e
= B B < e T F m o o
o) B S on o W M o= 2 O i o o o
~~ T = © =y _— K D~ nbo o R
sy o D HT.E o e X <o X 0 O# WX B
W%M%H_,ﬁo%mﬂﬂ%%ﬁ%j%@%m%}
JIL — lan = S 0 = = .L
2R N T oy TR e R -
© — _dﬁ — 0 P ~ ™ Eﬁ . — = fil
o o Ew, a N - Ee = W T ﬂﬂ_ ‘.ﬂo o o fuy = ﬂﬂ )
34 LT S5 B 7 I = Mo o 2 )
s M ° e R TG G ST O T
N o) T g W R Wl ~; & Y o A NR ~
o j<b] o :i ﬂﬁ fres O# E‘* ‘_ﬂwl —_—
go o oy & X b ey K 250 N R
Jo T g W H o ow oo Fon o TR
= ~ M < T B O A o T Wom ok o ® " OCOTM

Far k(L

<]

°
pad

R

AEe FHA AR U

7l
£

e A

44

E

[e]
45X 5 2007).

[e)



%

but

5

T
o

17449

1999:

aFaL = ol A

5

[e]
A
P
|
T
(=}

3

-
i

-

1.

AR = B

23 ol tHKim YH
2008). ZLEoF oA FaH AF

il

°
pad

[€)

=N

] 1]

o]

-

2008: Fv]&

A7}

[€)

2003).

i3

Ly
[€]

il

°
pad

o] F NRS 2002(Nutritional Risk Score 2002)

ofel i

3] (ESPEN, European Society of Parenteral and Enteral Nutrition)”}
2008: oA«

(Kondrup J

1.

°
hn

=
o

L
[€]

<)

o

Nlo

way

grfetel A=

o %

-

i
mo
o
o}
~
g
‘ﬁo
h

s F-

°©

kel AL

o

ﬂ

B
%

alo

il

z2

=

=
BTk

NRS 2002

ul- o
T

=

:‘O

7z

=
A-dard s, 4713 e vl

o}
<,

.

==
=

Al Al

P gAe] 2

=1
=

3oz M
A B



~
W
%

whet Aol lvh.

FHES Ao upeh Aolsh vk,

WAl kxpep oA g

A7) el 7k k.

Qg sl A Gardste] A el 7t vt

7}

__io

1}
P

Fo BlEF=Hl X7t

S

Fol7t gk,



ol sk B4l ofn 40 HF-E] A EE gl o

o HHAL ol e B A5l
o] e o] gow ofy Aol JeAsAe 20750% = A B
AdBk Aegtar BaE A HBruun LI 5 1999 Edington ] 5 2000:

Bl

ic]

Waitzberg DL & 2001 : Correia MI & Waitzberg DL 2003).

#++ Edington J 5(2000)2 @0 JLHASAE digoz 7] 55A, A
A G, AAAS AZMAC, TST, MAMC) 9t AlF#H4 58 o] &3k
471 BAA AR A QYR FRES of 20%0 T T dIFE
o] Adrel] nlE AL (p<0.00), M2 AW A5 (p=0.024), 3
A LA E(P=0.001) 25 A LHERs U Kouizenga HM 5(2003)2 A
6L ATHArE ASFEF FHES A A3 10%01d Asida
(FFEFA7E d= A= 12%, AFHaTFo] 5-10%(F Fa &
= A FAR= 13% 2 YER o g S b54%= dF
Aboll Al 2= & g Aoz LErwkth

Raja R 5(2000)2 A7FE2 SA4E dido= dAshA 7213 el A

TR} Ao A AARE 7]FEo 2 3 MST(malnutrition

do
il

o]

screening too)®E  AME AANEI, AR 9o dE I(ES

SGA(subject global assessment)® & A7IE 3 A3} 22.3%7F 4



A

599
3

H
B

%

3

[e;

i 27.4%7}

<]

3le] 2000958 2003 71A]

5

Aol 9
ol A= 43%7}

SGAE A&

[e)

L

(2006)

1371 ¥ 1886

Ly
[€]

Pirlich M

T

=10

A= 304

g
‘ﬁo
h

<)

[e)

pase)

[e;

o
B4

\

wAO

Z 704 ©]

==
=

°f

™

Aol E=:koH (p<0.0l) AU~

75 43%7F v F7Hp<0.001)3 A o7 Mgl

W35 At Covinsky KE

=]

2002: Thomas- DR

(2010)

e

—_—

[e]

0

X

40790% =

[€)

s

2002: Thorsdottir 1

[€)

3

[€)

2002: Persson MD -&

[€)

s

Jmo

ek is

23, 38%

o]
H

}\o],

Hl 7)ol o] 754 o]

ke
T

p
[}

2005). Vanderwee K

By

%

3

A} 2,329
O;

1N

JIN

ik

A
-

Aoz MNAE o]

wAO
o)

[e)

pase)

[e;

A 2494k o]

5

52
R

- oA

I

o
T

<)

o)

7O

O

TN
=

Bl 9l ar, 43%

Ao 1

T
=

# Aow

573
AT

==

Acw Ve

=

R

[e;

(9
pal
Ao=Nge]
s A

!

o] 31.9%=

sy
B

J

=4

134 % 42067
Ho s

K |
=

B 719 A8k 2 291399 = 15%7} <

e}

H
)

[e))]
[e)

=
oF
g

(2007)=
(2009)

L
[€]

()
A7) 7Hp<0.001) ©]

el )

=

==
&

(2009)2 F=re] 4ASA 27.3%7)

°]
pelut.

<]

Foith. Korfali G
FHH 5 (p<0.05) 34

<]

NRS 2002

A ¥ H Amaral TF
X3l

21t} Liang X
RNo7 Ha

W 39.8%7}

=

Al



Ly
[€]

-

2 98 o] 37% = eI THKim YH

Fol A% eF 76%744 ek
32k ol =57 19,099% & o= 67

AT 7t

-
1.

2010).

-

=i ol A

129
1999). |

(Guo W
=

Ly
[€]

o

—

o
i

2008) 2}

ditolAd =

20
2

X
Y
%

R

-

alo

ojy
TR

H|

321 ol #7853 o 271

=

R

aL, v

o

%

i
=
!
i
~
o
‘ﬁo
h

B39

%

3

[e;

ZAE Y
A 11.9%7F A7)

il

A7) Zhel) wE) 42.8%
0

R4

A3 9 AR 27.4%7}

[e)

1 foldez A ek

2008).
S (p<0.05), T ¢FH(p<0.0D)H Fd 28 Z(p<0.05)

I

=

B

[€)

s
T

, Bt ol

FIEFAE =7 O SUHEN oW, 39.3~42.8% 0l A

SRS RE

HAsk He
)

bt

°©

L .
N

e

g

b=

[e]

PG-SGAE o] &

[e)

3

270
O

e,
AR

B2 2 28960] A Th(
3l

(2006) ]

%

(2008)°] A~of%

(2008)

=

29.2%

Ly
[€]

Ly
[€]

[e)

L

g A3t
o] &
2l &

Al T
Kim SA

Go S/ AL G

2 UERT

RA]

o]
A



K

Felg Aol 2 e Aoz 2AHATHP<00D).

EESE

0]
H

& e

(2010)-

=
(¢}

Aol 4§, Wie GA
A, ddeAe] 586%

i

=
=
)
(-
Ui

pase)

[e;

-
1.

, g ar R 41.4%

H
L

%

3

-
1.

27} 87.3% = ©

e

A3 108 % 9

2007).

i3

bol A}

S

2 A

A &

=
=

AlF 47FA]

=
(¢}

FoltH(Yoon KY

S

A= 75.7% 2 Bl

.

AL
00

\._A.uﬂo

o)
~
W

'Ry,

3

MNAE o] &

-
1.

Chung SH & Sohn JM(2005)

4

ol
oF

A}
i

T

<)

[e)

7O

O

I 63%7}

puit
%

fveel

)

il

R

plo

ToR

Ao HiFHSTHBae JH & Kim SK

2009).

H &0

dE9]

oF 2 9]
2003: Rha MY"2006: Han JS

el A gl gk =)

&
9l

=
(¢}

S=4
=

°f

=
=

' KNNRS(Kyunghee Neo- Nutritional Risk Screening)

S

%

bl <

PG-SGAE o] &3

A48
°l

=
=

A3 51.3%, NRS 2002
I 485%7F FFEFY Aol Artal BaHAHLee JS

i3

2010). ©] ¢}

=
(¢}



o)

=

2] guideline

1990

G
5T b
NS
S
o e S ofm
;OU .O# Elg ﬂ
F ]
K
o A
o X #
o < K
Ca
N
T I B %
—~ B =
X T
e ﬂﬂ R
o 50 o 50
ot = B°
W —
.WT = e
T\
= W o
R oo W
AN
Mo o0
T of

How o
=

o3 2}

o]
I

t}

N

3 .

AN P

(o] og oo];

sl

sglom el W

5

ZF
Al

17] A

(Table 1).

<]

AL



Table 1. Various kinds of nutrition screening tools

Screening tool

Tool description

Authors

PG-SGA
(Patient—Generated Subjective Global
Assessment)

Weight, food intake, symptoms, activities and
function, disease, metabolic demand, physical
score-0~9

Ottery
(1994)

NRS 2002

Initial screening BMI<20.5, weight loss,
intake, -illness severity

Final screening : impaired nutritional status,

dietary

Kondrup et al.

(Nutritional Risk Screening 2002) : . (2003)
severity of disease
Score =3: nutritionally at=risk, <3: not at risk
Anthropometrics assessment, General assessment,
e et o
(Mini Nutrition Assessment) ' ¢ (1999)

17-28.5 At risk
well-nourished

malnutrition, =24

Weight loss, appetite decrease,.supplement drinks

SNAQ or-tube feeding use Kruizenga et al
(Short Nutritional Assessment score =1 - well=nourished (2005) '
Questionnaire) 2= moderately” malnourished

=3 : severely malnourished
MUST BMI, weight loss, acute disease effect BAPEN
(Malnutrition Universal Screening Tool) Score 0 = low risk, 1= medium risk, 2=high risk (2003)
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Screening tool

Tool description

Authors

NRI
(Nutrition Risk Index)

NRI score = (1.487xserum albumin g/L)
+(41.7xpresent weight/usual weight)
Scoring 100 : no risk
>97.5-100 borderline-nutrition risk
83.5-97.5 : mild nutrition risk
<83.5 : severe nutrition risk

Veterans Affairs
(1991)

NSl = Agex 1+BMIx 1.5+Albuminx3+TLCx 1.5
"Coding#Age) 65:13.<65:2

NSI BMI <18.5:1, =18.5:2 Kim SA et al.
(Nutrition Screening Index) Albumin <3.5:1, =3.5:2 (2006)
TLC <900:1, =900:2
< 8.75 severe malnutrition
NRST = Albuminx1+Agex?2 5+Hctx 1.5+TLCx 2"
"Coding: Albumin €3.5:1, =3.5:0
NRST Age» 65:1, <£65:0. Han JS et al.
(Nutrition Risk Screening Tool) Hct <37:1, =37:0 (2009)
TLC <1800:1,=1800:0
=35 at risk malnutrition
KNNRS % IBW or BMI, serum albumin, TLC, Hb, dietary, age Lee JS et al.
(Kyunghee Neo Nutrition Risk Screening) eating problem (2010)
NNST nutrition screening tool of the patient of total and | Kang EH
(New Nutrition Screening Tool) 7 types of diseases (2010)
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7}. PG-SGA (Patient—Generated Subjective Global Assessment)

/A AW R B2 o] &3 SGA(Subjective Global Assessment)Z
J kg 7o o] g3ttt o] 7]ZE Ottery(1994), Ek A 5(1996), Jones
2(1997)0] BAE 2 3He 747 thE A 1290 AN IE 9%

S5 AASER AL, ol Ottery(1994)+= 3txE9] FFaadFs &7

AZ TESAY. GFa

-SG
7| zhe] Agaae Ak Aol xHM, AFEHE HEEE AT
A

A7t 2k

0-1 No intervention required at this time.
Re—assessment on routine -and regular basis-during treatment.

2-3 Patient & family education by dietitian, nurse, or other clinical
with pharmacologic intervention as indicated by symptom
survey and lab values as appropriate.

4-8 Requires intervention by dietitian, in conjunction with nurse or
physician as indicated by symptoms.

=9 Indicates a critical need for improved symptom management
and/or nutrient intervention options.

Figure 1. PG-SGA(Patient-Generated Subjective Global Assessment)
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1}. NRS 2002(Nutritional Risk Screening 2002)

NRS 2002 3 ZA WG F3 3 (ESPEN)ol A @At A998 o
FAM T2 AAGez AHEE I gk Kondrup J 5(2003)0] <) &
Aol ke dF AHjelA e otsE dutsta JkE 93PS FA5
A& MAH R, JEFFH] ARE ZAHS L o] E FYRZFo|
v} FRSXE 5 Tg-o]tH(Kondrup J 5 2002). NRS 20022] &
< Figure 29 Zow wwz 71dsty ZE WEo SAEdA 2 gol
3} A ZAEA E ZEEdd wsle 2 Bdne 9
Addol vy v v (Kondrup J 5 2003).
NRS 2002& /27145 HF A 2GAZ o|FofAu 1A A g
o] FFolEtm dFo] HH 29@A = Al@ate] sk At ®=3
704 o] 4 A% A% 7HEs st ol 3 oY AT | BUEEFH

Az $5EA Ak
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Table 1 Initial screening

Yes No

1 Is BMI <20.57

2 Has the patient lost weight within the last 3 months?
3 Has the patient had a reduced dietary intake in the last week?
4 Is the patient severely ill ? (e.g. in intensive therapy)

Yes: If the answer is ‘Yes’ to any question, the screening in Table 2 is performed.

No: If the answer is ‘No’ to all questions, the patient is re-screened at weekly intervals. If
the patient e.g. is scheduled for a major operation, a preventive nutritional care plan is
considered to avoid the associated risk status.

Table 2 Final screening

Impaired nutritional status

Severity of disease(=increase in requirements)

Absent Normal.nutritional status L oeeit Normal nutritional requirements
Score 0 Score 0
! Hip fracture* Chronic patients, in
Wt loss >5% in 3 mths or Food ] y
) particular ‘with acute
Mild intake Mild S /
complications:
Score 1 | below 50-75% of normal Score 1 | ) )
; . | cirrhosis*, COPD+*. Chronic
requirement in preceding week . . J
hemodialysis, diabetes, oncology
Wt loss >5% in 2 ‘mths or
BMI 18.5 -20.5 + impaired general Major abdominal surgery* Strokex*
Moderate condition or o Severe ‘pneumonia, hematologic
Score 2 Score 2 ] g
Food intake 25-50% of normal malignancy
requirement_in preceding week
Wt loss >5% in._1 mths=(>15% in
3
mths) or BMI 018.5 + impaired Head injuryx Bone marrow
Severe - ) Severe ) )
general condition or Food intake transplantation* Intensive care
Score 3 Score 3
0-25% of normal requirement in patients (APACHE>10).
preceding week in preceding
week.
Score + Score = Total score

Age if Z70 years: add 1 to total score above =age—adjusted total score

Score =3: the patient is nutritionally at-risk and a nutritional care plan is initiated

Score <3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major
operation, a preventive nutritional care plan is considered to avoid the

associated risk status.

Figure 2. NRS 2002(Nutritional Risk Screening 2002)
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;. MNA(Mini Nutrition Assessment)

A, B, 2l e =959 JF HHE Adsial wes o

\1
=

off
L

7] f1s e MNA® Fyoluh vmol A Ai7tel &3k 34l
DY dH A A3t wlaste] B
5 1995 Guigoz Y & 1994), fFdoely) WY

o]

[e]
e 7

&3 Aoz BuHI ¢rHVan Nes MC % 2001: Visvanathan R %

2003). HF= eyl = MNAE o] &3 =9l skt J<F e 34
o] ¥dA #%o] Chung SH & Sohn JM(2005)°] <& g np v},
MNAE= AAA S FE 47] G5 e, e A5, 53 2ol

o,
N
)
0%t
I
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HU
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32
o
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A 8 4+ Figure 33 2t (Vellas B & 1999 Ruiz-Lopez MD 5 2003).

_15_



Has food intake declined over the past 3 months due to loss of appetite,
digestive problems, chewing or swallowing difficulties?
A O=severe loss of appetite
1=moderate loss of appetite
2=no loss of appetite

Weight loss during last months?
O=weight loss greater than 3 kg

B 1=does not know
2=weight loss between 1 and 3 kg
3=no weight loss

Mobility?
c 0O=bed or chair bound

1=able to get out of bed/ehair but does not-go.out

2=goes out

Has suffered physical stress or acute disease in-the past 3 months?
D O=yes

2=no

Neuropsychological problems?
E O=severe dementia or depression

1=mild dementia
2=no0 psychological’ problems

Body. Mass Index (BMI) [weight in kgl/[height in m]2
0=BMI*less than 19
F 1=BMI 19 to less than 21
2=BMI 21 to-less than 23
3=BMI 23 or greater

Screening score (total max. 14 points)

12 points or greater Normal—.not at risk — no need to complement assessment

11 points or below Possible malnutrition — continue assessment

Figure 3. MNA(Mini Nutrition Assessment)
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Table 2. General information of subjects(N=944)

Characteristics N %
Male 440 46.6
Gender
Female 504 534
<19 30 3.2
20729 32 8.7
30739 120 12.7
Agel(yrs) 40749 144 153
50759 202 214
60769 155 16.4
70<L 211 224
< Elementary school 236 27.8
Middle school 105 12.4
Education 'level
High school 280 33.0
College & university < 227 26.8
Alone 145 159
Parent 37 4.0
Husband or wife 203 22.2
Offsprings 103 11.3
Family type
Brother or-sibling 4 04
Parent and brother 412 45.1
Relative 1 0.1
Long term care 9 1.0
Nutritional Yes 37 3.9
Consult No 906 96.1
Nutritional Yes 120 12.7
Support No 802 87.3
Yes 17 1.9
Death
No 872 98.1
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Table 3. Departments(specialities) of subjects

Departments(specialities) N %
Endocrinology 55 5.8
Gastroenterology 150 159
Nephrology 55 5.8
Hemato—-oncology 19 2.0

Medical Cardiology 52 55
Pulmonary 69 7.3
Neurology 31 3.3
Rheumatology 8 0.8
Family medicine 6 0.6
subtotal 445 47.2
General: surgery 110 11.7
Thoracic and cardiovascular 12 1.3
Surgical surgery
Neurosurgery 71 75
Orthopedic surgery 231 245
subtotal 424 449
Urogenital 26 2.8
Ear nose throat 24 2.5
Dentistry 4 04
Etc.
Gynecology 12 1.3
Ophthalmology 6 06
Neuro psychiatry 3 0.3
subtotal 7 8.0
Total 944 100
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Table 4. Anthropometrics data by departments

Medical Surgical Etc. Total F-value
Age(yrs) 57.6£17.4" 50.3+18.4" 46.4+17.0° 53.4+18.3 24317
Height(cm) 162,285 164,595 163.949.1™ 163.39.1 6.938™
Weight(kg) 60.7£12.7% 634=12.4° 62.710.1° 62.1£12.4 5.322™
BMI(kg/m")” 23.0£3.9 23.3t34 23.3+3.0 23.2¢3.6 NS

1) Mean+SD
2) BMI : Body mass index {weight(kg)/height(m)?

# Supscripts with different alphabets in a row are significantly different*by Duncan’s multiple range test.

* p<0.05, = p<0.01, = p<0.001
NS : Not significant
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i gAEe] Asleta 1A 495 Table 50 AlA3F T,

Aetetd AA A 24 45 FARTF, FEUAHE, AEFER
svtEAZ 25 UdAZE AAE R ek on] Efdte] W] BF f
ofHoz vgs & F ArHp<0.001).

Ay dEY AA G 4.02+052 g/dLolA sl B o] wE Z}o]of A
WatkAl Bx47b 3858059 g/dLE 71 EF 4.13£045 g/dL, €137 4.18+0.39
g/dL W3] fold oz 7 R ekt ((p<0.001).

Zolmp4E AA HeE 175918157 cel/mm® olQal WA @7t
1650.3£821.9 cell/mm’% 7] €} 1752.2+786.7 cell/mm’, <37 1913.4£790.5
cel/mm’el W&l 24 o 71 B ek th(p<0.001).
ZZY2HZS AA | HF 16844431 mg/dLela, 93A A7)
1776387 mg/dL# 7)€k 167.7+44.4 mg/dL, W37 1624447 mg/dLH.
o FojHe® A YEFEEH(p<0.001).

slEEER AT oAA Het 131421 g/dLoja A @A)
126423 g/dL2 7|k 13.3+2 g/dl, <3+ A 135+£1.8 g/dLell vl <3
o2 b vA e tH(p<0.001).

At EA B HAE T 38.9+6.3% ) A3 WA FATF 37.546.9% = 7|
E} 39.9+6.4%, <Al 40.3+53%¢°l W& FojHoz s vrA et
(p<0.001).

e
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Table 5. Laboratory data by departments

Variables Medical Surgical Etc. Total F-value
Albumin(g/dL) 3.85+0.59™" 4.18+0.39" 4.13+0.45 4024052 48,831
TLC(cell/mm®)” 1650.3+821.9° 1913.4+790.5” 1762.2£786.7° 1759.1£815.7 9587
T.chol(mg/dL)” 162.4+44.7% 1776337 167,744 4° 168.4+43.1 10.697°
Hb(g/dL)" 12.6+2.3* 135+1.8° 13.3:2.1° 13.1+2.1 23,697
Het(%)” 37.5¢6.9" 40.345.3 39.9+6.4° 38963 21460

1) Mean+SD

)
2) TLC : Total lympocyte count
3) T.chol. : Total cholesterol
4) Hb : Hemoglobin
5) Het : Hematocrit

ae Subscripts with different alphabets in a row are significantly different by Duncan’s multiple range test.

= p<0.001
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Rha MY(2006)2 AzH A AAdLd4= 79241 (p<0.001) =7} 2l&
S Rt H7 AYLFE 10699 AT 12792 AA

BN

Al 1249, &obAl 97Y, WA 95d Y FoA o= 7Pt 1 o=
AL AT

_28_



Table 6. Length of stay by departments

Medical Surgical Etc. Total F-value

LOS(days)? 9.80+9.49"V 10.0249.03° 7.21+6.87° 9.68+9.12 3.059"

1) Mean+SD

2) LOS : Length of stay

® Supscripts with different alphabets in a row are significantly different by Duncan’s multiple range test.
* p<0.05
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Table 7. Malnutrition prevalence of subjects

At risk Not at risk
Characteristics
N % N %
Male 36 195 354 80.5
Gender NS
Female 76 15.1 428 34.9
<19 4 13.1 26 86.7
20729 i 85 75 91.5
30739 6 5.0 114 %.0
Age 7 KEE
40749 8 5.6 136 94.4 X /= 147934
(years)
50759 18 39 184 91.1
60769 26 16.8 129 33.2
70< 93 441 118 5.9
Mean+SD 66.66+17.75" 50.69£17.15 t = -10.724™"
Total 162 17.2 782 32.8
1) Mean+SD
= 0<0,001

NS : Not significant
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AA 32 F dFEFTS WA FA7F 1248 (76.69%0) 2 71 Hol
AA B AL, Al 378 (22.8%), 7€ 18(0.6%) £X & WA ow, AT
ol A= 9 3HAI 7} 3897 (49.5%) = ¥ A] 3219 (41.0%), 7] EF 749 (9.5%) =
Fojdoz b4 A e THP<0.001).

Aaad dIEFaa F8ES AN A g TA7F 455%=2 7H
=7 b R 9HE2.7%), 287 2H30.4%) o= {94l
(p<0.05) Aol & WA, HAE 249 3(13.0%), Lure7H(11.8%) «
o7 f941(p<0.001) AelE YEHAIRE ZTE 15 2241 Aol 7t
slsieh.
ol4te] ANE AWE W, AU9FA JIEH FHES WA A

ob o)Al kAL Aolz) itk 7d 1-bs AE H it

Table 8. Malnutrition prevalence by departments

At risk Not at risk

NG
N % N %

Medical 124 6.6 321 41.0

Surgical 37 22.8 387 49.5 70301

Etc, 1 06 74 95

Total 162 100 782 100

= p<0.001
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Table 9. Malnutrition prevalence by specialities

At risk Not at risk N
N % N %
Endocrinology 18 32.7 37 67.3
Gastroenterology 46 30.7 104 69.3
Nephrology 25 455 30 545
Hemato-oncology 0 0.0 19 100.0
Medical  Cardiology 13 25.0 39 7.0 25475
Pulmonary 13 18.8 56 81.2
Neurology 9 29.0 22 71.0
Rheumatology 0 0.0 8 ~.100.0
Family Medicine 0 0.0 6 100.0
General surgery 13 11.8 97 88.2
Surgical T}é(:fcliicv;sncilar surgery 7 o 12 ] &P 07 786"
Neurosurgery 11 13.0 60 87.0
Orthopedic surgery 13 56 218 944
Urogenital 0 0.0 26 100.0
Ear nose throat 0 0.0 24 100.0
Dentistry 0 0.0 4 100.0
Ete. NS
Gynecology 0 0.0 0 0.0
Ophthalmology 1 16.7 5 83.3
Neuro psychiatry 0 0.0 3 100.0

* p<0.05, =+ p<0.001
NS : Not significant
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Table 10. NRS 2002 Score of subjects

Characteristics At risk Not at risk

Male 3.92+1.10" 0.4120.72
Gender

Female 3.87+1.06 0.56+0.82

t-value NS NS

<19 3.00+0.00 0.31£0.62

20729 3.14+0.38 0.59+0.82

30739 3.67x1.21 0.53£0.79
Age

40749 4.13+0.99 0.38+0.66
(yrs)

50759 3.89+0.96 0.46+0.75

60769 3.58+0.76 0.41+0.77

70< 4.08+1.18 0.69£0.93

F-value NS NS

Total 3.90+1.08 0.49+0.78
1) Mean+SD

NS : Not significant
NRS(Nutritional Risk Screening) 2002 :scorge = 072-Not «at risk, =3 At risk
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2) AuyveEd g JgFAd EFdd E329 NRS 2002 A<

Anded 9 AR08 Jgde E¥9 NRS 2002 #45E Table 11,

A4 WA F GFRFEe P 5= 390108709 T 1 F
o @A 3046109702 QsAlsh Jeel e mgko} Fe Al

2ol B Ho|lx e wkd FaE HiF A

=

¢

P 049+0.78% 18 1 F U
A A7 06320858 o2 A e wlE fAow = U
EFE TH(p<0.001).
DAY HEEss  GEFEFTA ddAE Agdgrt
4041068 2.2 7t =gom, HAAE A9 #Hrt 40941228 2= 7}
T A dERiey oAl A
FHEE Wik 1.38+0928 02 Fo] 4 0= (p<0.001) M4 =A vrERu
o oA gk Ve & A<l Aol 7k STt

o

|i= Bolx eoktt Wk A gol A=

Table 11. NRS 2002:Score by departments

At risk Not at risk

Medical 3.94+1.09" 0.63+0.85"
Surgical 3.76+1.04 0.35+0.68"
Etc. 3.00+0.00 0.61+0.86"
Total 3.90+1.08 0.49+0.78
F-value NS 12.367™

1) Mean+SD

® Subscripts with different alphabets in a column are significantly different by Duncan’s multiple
range test.

*x 0<0,001
NS : Not significant
NRS(Nutritional Risk Screening) 2002 score : 072 Not at risk, >3 At risk
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Table 12. NRS 2002 Score by specialities

Departments(specialities) At risk Not at risk
Endocrinology 3.94+0.94" 0.65+0.89"
Gastroenterology 4.04+1.05 0.76+0.85™
Nephrology 3.84£1.18 0.770.94%
Hemato-oncology - 1.11+0.94™
Cardiology 377£1.24 0.26+0.59"

Medical  pyimonary 3.92+1.12 0.41+0.73"
Neurology 4.00+1.32 0.41+0.80"
Rheumatology - 1.38+0.92°
Family medieine = 0.33+0.52°
F-value NS 3.896™
General .surgery 3.69+0.95 0.45+0.74
Thoracic and cardiovascular S 0.25+0.45

surgery

Surgical | Neyrosurgery 4,09+1.22 0,40+0.76
Orthopedic 'surgery 3.54+0.97 0.30+£0.64
F-value NS NS
Urogenital 7 0.35x0.63
Ear nose. throat = 0.71+0.91
Dentistry = 0.50+1.00

Etc. Gynecology - 1.17£1.03
Ophthalmology 3.00+0.00 0.40+0.89
Neuro psychiatry - 0.33+£0.58
F-value NS NS

Total 3.90£1.08 0.49+0.78
1) Mean+SD
% Subscripts with different alphabets in a column are significantly different by Duncan’s multiple
range test.
=+ 0<0.001

NS : Not significant

NRS(Nutritional Risk Screening) 2002 score :

_37_
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Table 13. Anthropometrics data by nutritional status

At risk Not at risk t-value
Height(cm) 161.9+35" 163.6+9.2 NS
Weight(kg) 54.6+11.5 63.6x12.1 8.605™"
BMI(kg/m”” 20.8+3.7 23.6+3.4 9.457""
1) Mean+SD
2) BMI : Body mass index {weight(kg)/height(m)?}
= 0<0,001

NS : Not significant



2) Astetd AArds
FF el mE dFEAE T st HAPEE Table 140 Al A 3}

AR L AT, TZU2EE, EIEN, driEasl T A

2 AAIA M= G FTe AAGwry 25 weron AT £

Hekre] AR Te 3574064 g/dLE AT 4124045 g/dL,
AAHTF 4024052 g/dLEEF Fold oz Fokeh(p<0.001).
Zo)u 4= ofokEalilo]l 145859488678  cel/mm’® A
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Table 14. Laboratory data by nutritional status

At risk Not at risk t-value
Albumin(c) 3.57+0.64" 4.1240.45 12912
TLC(cell/mm®)” 1458.59+886.78 1825.76+784.36 5.010™
T.chol(mg/dL)” 148.63+49.33 173.05+40.16 6.329™
Hhb(g/dL)" 11.70+2.22 13.33+2.00 9.060"""
Het(%)” 35.3046.65 39.64+5.96 8.105™
1) Mean+SD
2) TLC : Total lympocyte-count

3) T.chol. : Total cholesterol
4) Hb : Hemoglobin

5) Het : Hematocrit

wex 0<0.001

)
)
)
)
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Zhshobar @e =ioA HAEATHKIm YH 5 1999 Edington J &
2000: Correia MI & Waitzberg DL 2003: Kyle UG & 2004: Chung SI
& Sohn JM 2005: Pirlich M & 2006: Amaral TF 5 2007 Korfali G &
2009: Liang X & 20097 Guo W & 2010).
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Table 15. Length of stay by nutritional status

At risk Not at risk t-value
LOS(days)” 12.4+11.2Y 9.2+86 -3.860™
1) Mean+SD
2) LOS : Length of stay
« n<0.001
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Table 16. Correlation coefficients between NRS 2002 score and nutritional risk factors

Score Age BMI2 Albumin TLC \ T.chol Hb Hct LOS
(yrs) (kg/m”) (g/dL)  (cell/mm”) (mg/dL) (g/dL) (%) (days)
Score” 1.000
Age(yrs) 0.325™ 1.000
BMI(kg/m?)? -0.378™  -0.049 1.000
Albumin(g/dL) ~0.451"  -0842" 0184 1.000
TLC(cell/mm®)” -0.236"  ~0187° 0210”0300 1.000
T.chol(mg/dL)” -0236™ | -0005 0205 038" 02607 1.000
Hb(g/dL)” -0.339™  1-0.336" 02097  0504" 03527 028" 1.000
Het(%)” -0.300™ 40332 . 017¢7  0442%  0313™ 0278/ 0957 1.000
LOS(days)” 01677  0206™  .-0075"  -0185"  -0.106" . -0086  -0182"  -0.193"  1.000

1) NRS 2002 score : 07

2) BMI : Body mass index {weight(kg)/height(m)?
3) TLC : Total lympocyte count

4) T.chol. : Total cholesterol

5) Hb : Hemoglobin

6) Hct : Hematocrit

7) LOS : Length of stay

« p<0.01
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Table 17. Logistic regression analysis of nutritional risk factor

by nutritional status

OR %% Cl P
Agel(year) 1.043 1.027-1.058 <0.001
BMI(kg/m?)?" 0.782 0.722-0.847 <0.001
Albumin(g/dL) 0.444 0.267-0.737 <0.01
TLC(cell/mm®)” 1.000 1.000-1.000 NS
T.chol(mg/dL)” 0.994 0.988-1.000 <0.05
Hb(g/dL)? 0.893 0.600-1.331 NS
Het(%)” 1.012 0.887-1.155 NS
LOS(days)” 1.007 0.984-1.030 £0.001

OR : Odds ratio

NS : Not significant

1) BMI : Body: mass index {weight(kg)/height(m)*}
2) TLC : Total lympocyte count

3) T.chol. : Total cholesterol

4) Hb : Hemoglobin

5) Hct : Hematocrit

6) LOS : Length of stay
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Table 18. Eating Problem of malnutrition patients

N %6
None 50 23.7
Anorexia 67 31.8
Nausea 17 8.1
Vomiting 21 10.0
Diarrhea 11 5.2
Constipation 12 5.7
Dysphagia 6 2.8
Chewing Difficulty 9 4.3
Dyspepsia 10 47
Ete. 9 3.8
Total 211 100

= multiple response
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Table 19. Nutritional consult and nutritional support in
malnutrition patients
N %
Nutritional consult Yes 11 6.8
No 150 93.2
Nutritional support” Yes 47 29.2
No 114 70.8

= Nutritional support : EN(Enteral nutrition) or PN(Parenteral nutrition)
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