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The Effect of Preoperative Nutritional Status on Postoperative Outcome in Elderly Patients

Kim, Min Young
Department of Nursing, Ulsan University, Ulsan, Korea

Purpose: The purpose of this study was to determine whether poor preoperative nutritional status in elderly patients exhibited a
negative influence on postoperative clinical outcomes. Methods: The medical records of 645 elderly patients were examined retro-
spectively. The patients had undergone major surgery between January 2017 and January 2018. Their nutritional status was mea-
sured using the Nutritional Risk Screening 2002. The data were analyzed using the chi-squared test, the Mann-Whitney U test, logistic
regression, linear regression, Cox proportional hazards regression, and the Kaplan-Meier analysis. Results: Preoperative malnutrition
was found in 73 patients (11.3%). Poor preoperative nutritional status was significantly associated with pressure ulcers, length of hos-
pitalization, discharge to patient care facilities rather than home, and mortality rate at three months. Conclusion: Preoperative mal-
nutrition in elderly patients was associated with negative postoperative clinical outcomes. These results indicate that an effective nu-
tritional program before surgery can lead to a more rapid postoperative recovery.

Key Words: General Surgery; Nutritional Status; Postoperative Complications; Aged

TEFR0: o5 JYUH, +2 = YYS =2

o 2

1, oi7o] T
Sojy Wi 0.2 57HE 9] Q17 8 e B e
Q19 HIFE A4 H 0T F7k5 Uk 1 F w9l 14 Ak
20084 35991174, 2017 753,557 0.2 At 10 52t 28] oA} &=
Pl oml] gho 2= 1m0 4 A4 A4 02 S A
2 oIk S447] 9 o]0 Weew BT, el
S TUE WA ARE F7h0) SBAC] B A 440

- T
e 5 25| AAfs] LA aL A5AR1 F5 A A A
o A7 A S e TS Y 4 em2-5),
olgfdt TS BT =2 e A AR Hstet B
AZbo] ARtk 11 3ol A A&2Ql A 2 AAA =&
A o] AlgtAY LAY R5o] fHaEof ARRlA aij, -
& 52 AT B ozt a3 o] fof = 4o] o] AslH
7% o] H|ote) - e F TS Y2 A= d2o]
o] 3101[2.37], 1R S| o 5 S WAYS APy slaL, mhe

Corresponding author: Kim, Min Young

Department of Nursing, Ulsan University, Dachak-ro 93, Nam-Gu, Ulsan 44610, Korea

Tel: +82-52-259-1572  Fax: +82-52-259-1236  E-mail: mykim@ulsan.ac.kr
Received: September 16,2019 Revised: October 29,2019 Accepted: November 12,2019

Thisisan Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work s properly cited.


https://orcid.org/0000-0001-7232-9495

293

Zlolct

L e AR

|

FE7 Aol A w2

o

AN B
=5 ogoo}:

[12,16]

FEgALAA vl F23)ck

SRl A

Agole) whebq £ Q17

]_

il

xe)

st

591 4

= 47171%

s

gt

FetHs]. =

)

ol -4 F BJ%2o] 4

A,

ERALE

5
o) [¢)

ol HeAREA

B T4 A2 e

P

K

2,942l 5

bl e

S

=
5

Al

71501 A

=
L

T

NS
hel

7

9

QIrH59-11). 101°)

Ao, 74

]_

i<

P19l

P

R
s

o

Gl Hl= HALEITHI2,13]. T

[

1.

b Aol A

pil

xe]

Saalel WAS 24

K
He e TSRS AL A 9] 9

Ag0] Sto1A 4

o m]]

A1

< 1 83}k

al

A

=17

b of2] Aol A]

3|
il

7}
J015-17), A 215 13,15,16], H2] HH13),

5
%Ik 1 - Nutritional Risk Screening(NRS) 2002 T=-e AHE-E| Q)=

9|[11,19], NRS 2002

I}

[¢)

P

2~
T

]

94

o

H
T
kK

1. 7124

s AHg-st

oo}

H7F =H13,18]

¥

[13.14) 2 7]}

gl

A%, A% A

-

L

Eqiolct

shof 715}

ofe] 52 A AP
I o]-8-2 NRS 2002 E7-= QJAISHA}

pil

20179 193E] 2018 1974] AHof] 4

1

j

1] gzt

2

3

g

9

E0eh20], o]
o) 7}l o) A8

=

1.

.

ol ahof fedatod,

k)3, el -

o

LA ATH18].

=]
il

k)7 o

o)A} 1-0lo]3)

=
=

= ga A dA0NA 2

o}:/\al

o] 1:010] o}

=N
[¢)

3
37] o2} aglojn, 44 £

=)

3

3}, 7149

359 4

TEITTEcETedN 2

>

[¢}

fgom, o9/ sas 2

3

A<l

-
.

73S A 2

o

o2 He-gof| 5]
&= Aol Al

[
o

AT

3

4

Z

Wy

g

s

=
645%0] o|77]2 A= S o2

7}

o} o)1)= Gifo] &

2L
=
[e

3

B2

+o]

3

Jo

423 7], A% body

Sk

7o) Bas

)

mass index(BMI),

FolAL

https://doi.org/10.7586/jkbns.2019.21.4.292

www.bionursingjournal.orkr



294
=T 7 ERIEE BMIE Al (kg) (1 m?)E-4= o1&
sto] AbEskalon], kel = tldAke] HEo R ZAE »

< 7 2ARIIY el S 2 e R The
American society of anesthesiologists physical status classification
(ASA) B4, 5220 4o 5 2 U FIAA QA G5 24
Sk ASA W4 ohE OA) 44 2 4 BRl) 7114,
A A, 440§ W SR 58 BNsto] S 0 b
o SIHES WH: A4 15P0R FAwe] i, 447
242 aRIe] 54 Tl YR S AL e 2
QAo A s A 1313} SIApE BFSHo] 7| St ok R Rl
ASA T8 A3

3 9 o], W9 F3EE Brlsto] YoBRhES sl 9

cH20L /b bS] AZ sk BMI, 15 5k AL

WSS FA R DA G 7S Blsko] st o4 ool 9lt= 7

9, IS BAATE O] 35 B L Brlol UE e

T o AP S Mefstol S BT HAE 03874
o

ol A 44 71 AL NRS 20020) 45 A8 31 ick

3) Aol Jegnt S AL

VAt A8 S 2E e S A9 EdA
Y7L B AU AR - 2 A S 4
e e WY e AR e, FYRE 2 A Eleat
ol ohd - B 87 Hko. = B3t e ARSI Al e
Bl o] 5 g YO R e} At o] WS 24 = 3E ol
UL RS AR, AN A A U AR
=532 WA 4 A8
R

A7 21 B 591 0|, 20174 195 2018 1971
Qbolk Bgela Faelae] 44 E7} Qleie 654 o) 8
Apo] 8% % 477120 EFEE hE sl A4z 5

www.bionursingjournal.or.kr

& ARt H AR skl on, WA= AR
At 7ol 53 o RSkl Qs AR Tl AEE
2 ulS-Z AL ALY Y-85 ot 3 AJSYsteich s b 4
R QAR B2 A A5 o] ARl 5 e 5
o] APE|glon, Quka EA Aoyt EXA QAFAT} EAL

% |

o

= O

oo
e M oog
ot 1= o9
ok
)
§2
s
o r
4>
i)
2
N
B
Ul
rir
o2
L
.
=
-0,
ox
i
>4
N
O
oii' [

2 2

N
r
ofr
ol
8
lo
2
=
rO
ox
T
X
O:
ot
ﬁ‘
r
s
=)
rE
ol
1A
1
o
off
o
ol
i)

rH

SL
SN
.ﬂ‘ ol[‘

APELAL - 5PSS 2502 AGBIITE R SRRt v] o
2eolglel QY B4, 240 54 0 9 S
Chi-square test/ Fisher's exact test2} Mann-Whitney U-test & 2 £-4]
SHACE FFEEN7T W78l viRf= = o] Logistic re-
gression, liner regression, Cox proportional hazards regression ©. &2 -
A5} a1 W4 Ael ’HH-8 58F A7) (backward elimination meth-
od)& ARSI e & B |1l mhE AEE HeHE Fels)
7| $isto] 7h&k vtolof 37 W (kaplan-meier survival) & AH-8-5H31

o}

&

]

6. 221

AT AR AW AT E RN A 8=l
18]2] % QI(IRB-2019-07-009)& e 5 A2 47 laystdc
HAO| 271 2 Fato] 2E AR BB A RATR
7HQ) AR AR ] Hsgon, - olat olefoli Hito]
BHSSHEE Sto] RS B s

e Ho
rr

e

—_

4> oR
d0
ook
2
B
o
o
)
Mo
I
d0
gk
1o
o
z
il
Jm
0x
i)

> 09

o oo
o~ M oM
Jim
0x

159 % Qe SRR T30 113019l
3 e el 61.9% o
WE4ES 2EE olsPE S0 7 Bake

8% =0 2 LERy{Th BMIE=

o
2% 0
= -
o e

rg

o, j“:

flo o

)

:

=

(OS]

iy

=

o

x2,

o

ox,

(

_=)
Rl
Olrll
_|0
I
o
o
2
(=)
=
i
1
£l
o

https://doi.org/10.7586/jkbns.2019.21.4.292



Table 1. Comparisons of General Characteristic according to the Risk of Malnutrition

295

(N=645)

None malnutrition

Risk of malnutrition

Variables Categories Total (h=572) (n=73) Zory? o
M=SD or n (%)

Age (yr) 7134573 71.00+5.66 74.01+562 -4.51 <.001
Gender Male 399 (61.9) 348 (60.8) 51 (69.9) 223 135
Female 246 (38.1) 246 (39.2) 22 (30.1)

Education level Elementary 324.(50.2) 280 (49.0) 44 (60.3) 342 181
Middle 134(20.8) 21(212) 3(17.8)
> High 187 (29.0) 71(29.9) 16 (219
BMI (kg/m?) 2358+344 24417i3AO6 1893+2.62 -11.44 <.001
Smoking Yes 200 (31.0) 170(29.7) 30(41.1) 392 048
No 445 (69.0) 402 (70.3) 43 (589)

Alcohol consumption Yes 188 (29.1) 161 (28.1) 27 (37.0) 245 118
No 457 (709) 411(71.9) 46 (63.0)

Number of comorbidities 161+1.29 161+1.30 1624120 -024 809
Diabetes mellitus Yes 175(27.1) 160 (28.0) 15 (20.5) 181 179
No 470 (729) 41 2(72.0) 58 (79.5)

Chronic kidney disease Yes 28 (4.3) 24(4.2) 4(55) 5451
No 61 7(95.7) 548 (95.8) 69 (94.5)

Cancer Yes 36 (5.6) 33(5.8) 3(4.0) 787"
No 609 (944) 539 (94.2) 70(95.9)

Depression Yes 35(5.4) 31(54) 4(5.5) 1.000"
No 610 (94.6) 41 (94.6) 69 (94.5)

Surgical department General 271 (42.0) 238 (41.6) 33(45.2) 034 842
Orthopedics 234(36.3) 209 (36.5) 25(34.2)

Thoracic 140 (21.7) 125(21.9) 15 (20.5)

ASA score 2.10+061 208+0.58 226+0.62 -2.52 012
Operation time (min) 26290+11221  264.02+11042 25447 +125.89 -1.39 164
Bleeding loss (cc) 24762 (10-2200)  252.23 (10-2200) 211.51 (20-1500) -1.96 051
ICU stay Yes 367 (56.9) 318 (55.6) 49 (67.1) 351 061
No 278 (43.1) 254 (44.4) 24(32.9)

BMI=Body mass index; ASA=The American society of anesthesiologists physical status classification; ICU=
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Intensive care unit."Fisher's exact test.
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Table 2. Clinical Outcome by the Risk of Malnutrition (N =645)
None malnutrition  Risk of malnutrition
Variables Categories Total (n=572) (h=73) Zory? P
M=£SD orn (%)

Repoeration Yes 7(1.0) 6(1.0) 1(14) 5701

No 638 (989) 566 (99.0) 72(98.6)
Press ulcer Yes 929 9(1.6) 10(13.7) <0017

No 626 97.1) 563 (984) 63 (86.3)
Infection Yes 2(1.9) 0(1.7) 2(2.7) 635°

No 633 (98.1) 562 (983) 71(97.3)
Length of hospitalization(days) 16.01£10.15 15 54+9.71 19.73£1259 -3.59 <.001
Discharge* At care facilities 61(9.7) 46(8.2) 15(21.7) 12.98 <001

At home 571 (903) 51 7(918) 54(78.3)
Readmission* Yes 35(5.5) 26 (4.6) 9(13.0) 009"

No 597 (94.5) 537(954) 60 (87.0)
In-hospital mortality Yes 3(2.0) 9(1.6) 4(5.5) 0491

No 632 (98.0) 563 (984) 69 (94.5)
1-months mortality Yes 10(1.6) 8(14) 2127) 315°

No 635 (984) 564 (98.6) 71(97.3)
3- months mortality Yes 4(22) 8(1.4) 6(8.2) 0021

No 631 (97.8) 564 (98.6) 67(91.8)
TFisher's exact test; *except in-hospital mortality.
Table 3. Multivariate Analysis of Clinical Outcomes of the Risk of Malnutrition® (N=645)
Variables Category B OR/HR (CI) SE R t p
Repoeration® Yes 168 540(0.31-93.73) 146 247

-2Log Likelihood = 54.85, Hosmer and Lemeshow test: x* = 2.87, p=,942, Nagelkerke R? =302 correct classification (%) =98.9%
Press ulcer* Yes 1.93 6.88 (2.60-18.23) 0.50 <.001
-2Log Likelihood=133.25, Hosmer and Lemeshow test: x*=7.30, p= 505, Nagelkerke R*= 246 correct classification (%) =97.1%

Infection® Yes -0.34 0.71(0.06-8.12) 124 784

-2Log Likelihood =86.33, Hosmer and Lemeshow test: x*=11.68, p=

166, Nagelkerke R?=.296 correct classification (%) =98.1%

Length of hospitalization(days)®  contrast 10.54 1.22 8.62 <.001
492 1.17 154 422 <.001

R?=.158 Durbin-Watson=1.83 F=23.98 p< 001
Discharge® At care facilities 134 3.83(1.80-8.20) 039 001

-2Log Likelihood=315.10, Hosmer and Lemeshow test: x’ =891, p=.350, Nagelkerke R?= 271 correct classification(%) = 91.0%
Readmission* Yes 039 147 (0.51-4.23) 054 47

-2Log Likelihood=240.01, Hosmer and Lemeshow test: x’=5.91, p= 657, Nagelkerke R*=.105 correct classification(%) = 94.5%
In-hospital mortality* Yes 1.26 3.53(0.96-12.99) 067 058

-2Log Likelihood = 10047, Hosmer and Lemeshow test: x* =4.53, p= 807, Nagelkerke R? =227 correct classification(%) = 98.0%
1-months mortality" Yes 093 252(041-1542) 092 317

-2Log Likelihood=90.81, x*=41.38, p< 001
3- months mortality" Yes 2.25 951(247-3671) 069 001

-2Log Likelihood =133.93, x*=58.12, p < .001

OR=o0dds ratio; HR = hazard ration; CI= Confidence interval.

fAdjusted covariate variables: age, gender, BMI, smoking, alcohol consumption, number of comorbidities, diabetes mellitus, chronic kidney disease, cancer, depression,
surgical department, ASA score, operation time, bleeding loss, ICU stay; *Logistic regression; *Linear regression; "Cox proportional hazards regression.
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malnutrition.

e =
>

X
o

edto] A4, S, A A, B3, A,
o]l n| 2] = JEkL otobi 7] QlafA] o|HE 2 x| AE 3]
ot 7] $Ia|A] o537

=
ST Al 3 B9k Al oA S o] $1

e

il

)

tlo
=2
r{o
N
5
2,
=
WJ
of
ot
o
ne
4

>

2
°
rlr

%o, t}53] A5 9] 31 E-2 Durbin-Watson 1.8320. 2 =}
7) Ao QL AL 1580190} HARTL PR
F(OR=3890] 8] JHE ST wck o] ofd el 7] 2 A
2 Yad 9lo] 383ul] Eqhom, 22|28 S92 A] EE-S Hos-
mer-Lemeshow 223 Ay} A3l 4131(x2 =891, p=.350),
Nagelkerke R2-2 0.271, &7 A e = 91.0%01%0 =& 5 3 52k
A2 YF e At (Hazard ratio, HR=9.51)0] B] Y= ¢
1 He} A $igo] 051w 27131el, H7L Hatsisict
2=5812, p= <.001). B= ThHgEE FAJof| A Lo, A, BMI, &<,
208 4 Fhhe, T, O 9.8, S E R T ASA B %
; Q5 e e 2 {8 Ed)

FIET P2 g g T3 S ATIRE 7=

= |

o RS o]--5kof AlRtol| w2 AYEE2) ek AAGE

—
=

W dlo

>
=)
N
i}
ot
ol
&
>
o

>
ok

arh
=

www.bionursingjournal.orkr

297

o) ofop e 917820] A1E80] O3 WOTHr= 1409, p= < 001

T OS] 44788 57} O R0] 3t Kol = o e
310l M 2T E O 3

9kek o] Ghol Al thaRte] By =
22 0] 150 2 ojsho], ool A4, BMI U]

FHE AR 47 % ole] 8012 MR E7E AHgStol
oFef SIHAIENS HOlT = ol ok Bl et 717l %
0|7k glo] WA} 0 2 Yz}l

chuley SA e Batol 24 1 G S1Y Al 24 5 9
APt vA) $IRES SIS Auh S A, WY A1,
294712 9 7]} A R0 el 44 5 3 FO Aol S
AR 102 Ueheh B AolA] S 1 kB 91
A9t 5 S3P0] WAl SR 6889 S 1al ek 1A Aol
919 242 TR0, 2 NRS 2002 72 ATl APt Aol
At eaag S1Ee] 200% o] folA] S3o] st on],
P ST T3A) e o] w3 250 o) S k]
Sfehin B stIc19). 10l FAHE A0 2 9 3 91712 6.5
SHe o7} glovk op At & Al e Qibo] Qlrh
7% < 4 Slrk S AL QRS o} A7l Shavelel w2 249
AR 1:919] 9 337} gFob| 1, T3kl go] ZolSol §39]
9PN 470 128 4= Gt GOFR AR A9 2AH A
Aol ghawlo] 83 WAl SR =L B AF5H Hcks 23] w9
Qoo QIR B N B 71, okl 5 A

https://doi.org/10.7586/jkbns.2019.21.4.292



298

=0
d.o
gl
<
<

B

o519 27181

K

of =]

_—0_1

219) 9. 674 3t AlgBo] 2 o]

i

= 7684l[11], &

3]
1=

2k A1 )

ok AP 913 6.16HH(14], 9]

3.548[13]

Qo] o
20

390

<A

& 9

Rk

1L, gt A

A5

AH

A0 1 nsEole At

Tt

=
[¢]

Aztolcy
SEE RESEDE

£is

AT A}

=
.

uFem, ol o

A
=

zbo] Zof

47

AR Bl

AR A

Ay

e

I

oGS mlFon], ThE Aol Ak YR Fo

H[13], e

B

2]

FREH14]. = 2hAte] A

3|

a1 KT

& 571

AP

R

o]
L]
it

LER7 )=

ol

o P45

3y

=
=

7} AR} E o

2]

Mo

1712k

[e]
Eed
it

off S VA et E A

B

Ik kb 19 4o B

Pl slof 84 1 1 52k 3

85 Z7}5

&

A9

)

—

1

N
Nlo

)
=1
;OT
<

<+
o

Flet w7te] o]

g3
A}

F 717

X
ja

SOHA| 3¢

o] o

RIS

St} Rt

2o

= 0]

3t

&

]
&

Bl

o

ohEba] A

e chgare) goparel

sk

o] st

w

he

o
ﬂr_mo
)
el
<o

Qi71e] ojojie

2

]_

o] 3.838 7}

s

T+

23}

REECABERT

)

B
pall

:TL

20l ik 12}

o

;.AD
il
K
el

sl

AT 910 A

FolAl Lol F7He45 o o

X o] 248u2taL

BJ

WH 4R 713

=
~—

Foi o [4],

9

FAI7} ek T

5
A8

/el

pol 2| o

3|

=

Eis

o] £ 9 7]ef a4 Helol

/KOPX

7]efl Alge] ol

S

o}

sfol, AHE

o

2fo] g

o) LY
o5

=

0

B4

SFATH34,6].

it
ey

=2

ol
i)

1=17] o

o] A5

|

o

nJ
R

5l
7

H
=

3} e AbglAE A Aol

=%
Q)

s

23] 2|13} 71 5Th0) 11479] Hel, 5]k o

Qlo] Elo] 11712, 9

e
k2

=
=

Al

i
L

PVEF7Y R AR A, £

2l

3 3

Foi 1eelo] i o}

=SS

o} 54 T Y

stk o]4k

g

= 700]

ek 2 Aol e d YdET

https://doi.org/10.7586/jkbns.2019.21.4.292

www.bionursingjournal.or.kr



o] AT G ueO 2 10l FAje] s A PPN E SN
7| SI% GUYFAL R IHS AL, 4 5 e
R O BFEE AT E At

CONFLICT OF INTREST

The author declared no conflict of interest.

REFERENCES

1. Statistics Korea. The Aged Population Statistics [Internet]. Daejeon; Korea Na-
tional StatisticalOffice 2018. [cited 2019 Sep 1] Available from http://kosis.kr/
statisticsList/statisticsListIndex. do?menuld=M_01_01&vwcd=MT_
ZTITLE&parniTabld=M_01_01

2. Turrentine FE, Wang H, Simpson VB, Jones RS. Surgical risk factors, morbidity,
and mortality in elderly patients. Journal of the American College of Surgeons.
2006;203(6):865-877. https://dx.doi.org/10.1016/j,jamcollsurg 2006.08.026

3. Watt J, Tricco AC, Talbot-Hamon C, Pham B, Rios P, Grudniewicz A, et al.
Identifying older adults at risk of harm following elective surgery: a systematic
review and meta-analysis. BMC Medicine. 2018;16(1):1-14. https://dx.doi.
org/10.1186/512916-017-0986-2

4. St-Louis E, Sudarshan M, Al-Habboubi M, El-Husseini Hassan M, Deckel-
baum DL, Razek TS, et al. The outcomesof the elderly in acute care general sur-
gery.European Journal of Trauma and Emergency Surgery. 2016;42(1):107-113.
https://dx.doi.org/10.1007/s00068-015-0517-9

5. Lees MC, Merani S, Tauh K, Khadaroo RG. Perioperative factors predicting
poor outcome in elderly patients following emergency general surgery: a multi-
variate regression analysis. Canadian Journal of Surgery. 2015;58(5):312-317.
https:/dx.doi.org/10.1503/cjs.011614

6. Adib Hajbaghery M, Abbasinia M. Quality of life of the elderly after hip fracture
surgery: a case-control study. Journal of Caring Sciences. 2013;2(1):53-59.
https://dx.doi.org/10.5681/jcs.2013.007

7.Sudlow A, Tuffaha H, Stearns AT, Shaikh TA. Outcomes of surgery in patients
aged >/=90 years in the general surgical setting. Annals of the Royal College of
Surgeons of England. 2018;100(3):172-177. https://dx.doi.org/10.1308/rc-
sann.2017.0203

8. Park MH, Ko JG, Kim ES, Kim HJ, Park JS, editors. Geriatric Nursing, 4th ed.
Seoul: Jeongdam media; 2017. p.81-87, p.386-388.

9. Davis P, Hayden J, Springer J, Bailey ], Molinari M, Johnson P. Prognostic factors
for morbidity and mortality in elderly patients undergoing acute gastrointesti-
nal surgery: a systematic review. Canadian Journal of Surgery. 2014;57(2):E44-
52. https://dx.doi.org/10.1503/cjs.006413

10. Huisman MG, Audisio RA, Ugolini G, Montroni I, Vigano A, Spiliotis J, et al.
Screening for predictors of adverse outcome in onco-geriatric surgical patients:
A multicenter prospective cohort study. European Journal of Surgical Oncolo-
gy. 2015:41(7):844-851 https://dx.doi.org/10.1016/j ¢js0.2015.02.018

11. Zacharias T, Ferreira N. Nutritional risk screening 2002 and ASA score predict
mortality after elective liver resection for malignancy. Archives of Medical Sci-
ence. 2017;13(2):361-369. https://dx.doi.org/10.5114/a0ms.2017.65273

www.bionursingjournal.orkr

299

12. Jang IS, Kim MY. Preoperative nutritional status in elderly orthopedic surgery
patients:evaluation and related factors. The Journal of Muscle and Joint Health.
2017;24(2):67-76. https://doi.org/10.5953/IMJH.2017.24.2.67

13. Ho JW, Wu AH, Lee MW, Lau SY, Lam PS, Lau WS, et al. Malnutrition risk pre-
dicts surgical outcomes in patients undergoing gastrointestinal operations: Re-
sults of a prospective study. Clinical Nutrition. 2015;34(4):679-684. https://
dx.doi.org/10.1016/j.clnu.2014.07.012

14. Puvanesarajah V, Jain A, Kebaish K, Shaffrey CI, Sciubba DM, De la Garza-Ra-
mos R, etal. Poor nutrition status and lumbar spine fusion surgery in the elder-
ly: readmissions, complications, and mortality. Spine. 2017;42(13):979-983.
https://dx.doi.org/10.1097/brs.0000000000001969

15.Leung JS, Seto A, Li GK. Association between preoperative nutritional status
and postoperative outcome in head and neck cancer patients. Nutrition and
Cancer. 2017;69(3):464-469. https://dx.doi.org/10.1080/01635581.2017.12854
06

16. Moon MS, Kim SS, Lee SY, Jeon DJ, Yoon MG, Kim SS, et al. Preoperative nutri-
tional status of the surgical patients in Jeju. Clinics in Orthopedic Surgery.
2014;6(3):350-357. https://dx.doi.org/10.4055/ci0s.2014.6.3.350

17. Phan K, Ranson W, White SJW; Cheung ZB, Kim J, Shin JI, et al. Thirty-day peri-
operative complications, prolonged length of stay, and readmission following elec-
tive posterior lumbar fusion associated with poor nutritional status. Global Spine
Journal. 2019;9(4):417-423. https://dx.doi.org/10.1177/2192568218797089

18. Raslan M, Gonzalez MC, Dias MC, Nascimento M, Castro M, Marques P et al.
Comparison of nutritional risk screening tools for predicting clinical outcomes
in hospitalized patients. Nutrition. 2010;26(7-8):721-726. https://dx.doi.
org/10.1016/j.nut.2009.07.010

19. Alhaug J, Gay CL, Henriksen C, Lerdal A. Pressure ulcer is associated with mal-
nutrition as assessed by Nutritional Risk Screening (NRS 2002) in a mixed hos-
pital population. Food & Nutrition Research. 2017:61(1):1-11. https://dx.doi.or
2/10.1080/16546628.2017.1324230

20. Kondrup J, Rasmussen HH, Hamberg O, Stanga Z. Nutritional risk screening
(NRS 2002): a new method based on an analysis of controlled clinical trials.
Clinical Nutrition. 2003;22(3):321-336. https://dx.doi.org/10.1016/S0261-
5614(02)00214-5

21. HaJS, Choi-Kwon S. The eftect of the immediate postoperative nutritional sta-
tus in liver transplant recipients in SICU on clinical outcome. Journal of Korean
Biological Nursing science. 2013;15(4):193-201. http://dx.doi.org/10.7586/jk-
bns.2013.15.4.193

22.0Owens WD, Felts JA, Spitznagel EL, Jr. ASA physical status classifications: a
study of consistency of ratings. Anesthesiology. 1978;49(4):239-243 https://
dx.doi.org/10.1097/00000542-197810000-00003

23. Saghaleini SH, Dehghan K, Shadvar K, Sanaie S, Mahmoodpoor A, Ostadi Z.
Pressure ulcer and nutrition. Indian Journal of Critical Care Medicine.
2018;22(4):283-289.https://dx.doi.org/10.4103/ijccm.IJCCM_277_17

24. Magny E, Vallet H, Cohen-Bittan J, Raux M, Meziere A, Verny M, et al. Pressure
ulcers are associated with 6-month mortality in elderly patients with hip frac-
ture managed in orthogeriatric care pathway. Archives of Osteoporosis.
2017;12(1):77 https://dx.doi.org/10.1007/s11657-017-0365-9

25. Kohlnhofer BM, Tevis SE, Weber SM, Kennedy GD. Multiple complications
and short length of stay are associated with postoperative readmissions. Ameri-
can Journal of Surgery. 2014;207(4):449-456. https://dx.doi.org/10.1016/j.amj-
surg.2013.10.022

https://doi.org/10.7586/jkbns.2019.21.4.292



