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Preoperative Nutritional Status in Elderly Orthopedic Surgery Patients:
Evaluation and Related Factors

Jang, In Sil - Kim, Min Young

Department of Nursing, University of Ulsan, Ulsan, Korea

Purpose: The purpose of this study was to evaluate preoperative nutritional status in elderly patients with orthopedic sur-
gery and identify related factors for malnutrition risk. Methods: This study enrolled 337 patient’s medical record who under-
went orthopedic surgery in hospital between January and December 2015. Data was collected retrospectively. Nutritional
status was evaluated by using the Nutritional Risk Screening 2002. Multivariable logistic regression analysis was used
to identify independent related factors for malnutrition risk. Results: Malnutrition risk developed in 58 patients (17.2%).
Logistic regression analysis identified low physical activity, visual impairment, depression, sleep disorder, low serum cal-
cium level, and low serum albumin level as related factors. Conclusion: Orthopedic surgery in elderly patients was asso-
ciated with high risk of preoperative malnutrition. The results of this study suggest that evaluating the nutritional status
and related factors should be done with preoperative status of elderly patients. At the same time, interventions for nutri-
tional care should be adjusted to meet the nutritional needs of individuals and decrease the risk of malnutrition.
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22 EA & SPSS/WIN [BM 20.0 2 73 AHg-3}
AJsiotch o] Qe B4, 2 TRl B4, 4
A, Qg EJL I, WEga Bty on, kB
B2 2 B4 A
t-test, Mann—Whl‘mey U-test2 243}t o = 93 of
R e L ek X ERESE]
on), g9
Agt= 452 Hosmer-Lemeshow & 0]-835}¢] g1314 ).

x° test, Fisher's exact test2}

8 21-& logistic regression analysis2 #4313

< =9l B e A FEIH B7h= 05
83%}.& 24.6%, 17 40.1%, 279 18.1%, 38 7.4
%, 478 7.4%,5%8 24% % 01, o] F JFEF YPF o2 HE
EE 3% o4 £ 587 0.2 AF| £ 17.2% G thTable 1).

Table 1. Analysis of Nutritional Risk Screening 2002 Score

(N=337)
Score of nutritional risk n (%)

0 83 (24.6)

1 135 (40.1)

2 61 (18.1)

< 25 (7.4)

4" 25 (7.4)

5t 8 (2.4)

T At risk of malnourished.

2. Y= ol ool M2 chaxtel bt £4

SAP] o FR 190l THE YubE B4 Xo] A FA
= Table 29} 2}, AR QR AP0l Bt 48N 2
B9 L9 ot 70.54| B} Ekon(U=-4.88, p <.001), 70
A oV SR 3 25% ool GBI AFZolTHy <
.001). thAFRL] A E53 S LtElY &= ADL score= G %F
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EF APl B 1470 02 v+ B 958 B T &
o YL AEj7F -2 el o] 9l om(U=-7.72, p <.001),

T A HaERIY -5 Wrop A&k th AR 31.2%, A
Ao 7 O)E3| A ALdts thFAEY 44.2%7t FEEF AE
0| Th(x"=57.92, p <.001). A| & Aol 7} Q= tiAFAL] %
EF AE &2 34.2% = AlgA o7t Yl A 15.1% K

E9ktHx"=8.69, p=.003). 4, LE4F, TAY, S5
AYol= Folg ol 7t gl

At EEF Aol I E A B EA A5E
HZ 7 Z o] 9l AL (x"=5.62, p=.018), WA H a4 H 2
gto] Q=78 -H-(p=.001), 2| uh7} Q=73 --(p=.018), S5-I
A AS(p <.001), HAN7} U AS (=481, p=.028)
7t e AR SFEF AP vEol Kl E3uTh
T, e, AE T A, TJARA, 24, FHE S
ol A= #-o)gt &Fo 7} §loiTh

tdAte] FEF AL NE s BA ELSHTE S
ko] 2 FEEFT AP HE2 SHEA0.0%) 2t =
A (27.9%)°1A o E4Thx"=18.89, p <.001). & HLjoJlA
714 (8.8%) H Tt 2] 3(23.8%) 9} 1A (33.6%) 424 H-o
oA JYEF YT vleo] § EUTH"=33.75, p <.001).

ASA H47F17(11.5%), 27(13.3%) 2] A H T 37 o)Akl 7
(32.4%) G FETF AFT2] vl &o| EhTHx’=15.51, p=001).
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3. JUBY Y0l W2 YRS BY BA S

FIHEF AN GE NI G HH EA S HA

BMIE= 3 24.0 kg/m?0] 9l o0, 71 3 JYEF 9]
9] BMIE= B#19.5kg/m’ 2, 0] Y& #9] 24.3 kg/m’ 2
LRk 11 (t=-10.32, p <.001), BMI 18.5 kg/m” 1] %+<] 93.8%
o oFETF oo 2 AHAFTLE] 20.7%H T} lngm(p <.001).
Hemoglobin <=%|+&=10 g/dL #|qto] 11.0% R 20, o] 529.7%
7} GokEaF P02 10 g/dL o)4+e] 15.7% Kok Edch’=
4.57,p=.039). @4 calcium 43X]+=8.9 mg/dL u|3to] 34.7%
o, 0] %325%7} FFEF o= 89mg/dL o]AH2] 9.1
%X T} =9h*=29.32, p <.001). B4 protein 6.0 g/dL 1]
Tk 8.9% .01, 1% 433%7F HFEF S H L0 Z 6.0 g/dL
0]Ake] 14.7% H Tt E=9hTHx"=15.77, p <.001). % albumine
3.5 g/dL n|gto] 17.8% 3.1, 71 % 38.3%7t G okEak 9+
©2 35g/dL oJAk9] 12.6%H}t EYrHx*=22.86, p<.001)
(Table 3).



Table 2. General and Preoperative Characteristics in the Subjects based on the Risk of Malnutrition (N=337)
Not At risk of
Total . .
. _ . . malnourished malnourished 2
Variables Characteristics ~ Categories (N=837) (n=279) (n=58) X“ort p
n (%) or MtSD  n (%) or M£SD n (%) or M£SD
General Age (year) 65~69 156 (46.3) 146 (93.6) 10 (6.4) 24.12 <.001
characteristics 70~79 144 (42.7) 107 (74.3) 37 (25.7)
>80 37 (11.0) 26 (70.3) 11 (29.7)
Gender Male 128 (38.0) 102 (79.7) 26 (20.3) 1.39 298
Female 209 (62.0) 177 (84.7) 32 (15.3)
Educational level Elementary 201 (59.6) 165 (82.1) 36 (17.9) 1.81 416
Middle 57 (16.9) 45 (78.9) 12 (21.1)
>High 79 (23.4) 69 (87.3) 10 (12.7)
ADL score 10.4%4.8 95143 14.7+4.6 -7.72 <.001"
Physical By self 208 (61.7) 197 (94.7) 11 (5.3) 57.92 <.001
activity By assistance 77 (22.8) 53 (68.8) 24 (31.2)
By others 52 (15.4) 29 (55.8) 23 (44.2)
Smoking Yes 59 (17.5) 47 (79.7) 12 (20.3) 0.49 569
No 278 (82.5) 232 (83.5) 46 (16.5)
Alcoholics Yes 21 (6.2) 16 (76.2) 5(23.8) 379*
No 316 (93.8) 263 (83.2) 53 (16.8)
Hearing Yes 17 (5.0) 12 (70.6) 5(29.4) 186"
impairment No 320 (95.0) 267 (83.4) 53 (16.6)
Visual Yes 38 (11.3) 25 (65.8) 13 (34.2) 8.69 .003
impairment No 299 (88.7) 254 (84.9) 45 (15.1)
Co-morbidity Hypertension Yes 171 (50.7) 147 (86.0) 24 (14.0) 2.46 117
factors No 166 (49.3) 132 (79.5) 34 (20.5)
Diabetes mellitus Yes 87 (25.8) 76 (87.4) 11 (12.6) 1.72 190
No 250 (74.2) 203 (81.2) 47 (18.8)
Ischemic heart Yes 46 (13.6) 39 (84.8) 7 (15.2) 0.15 .700
disease No 291 (86.4) 240 (82.5) 51 (17.5)
Cerebrovascular ~ Yes 48 (14.2) 34 (70.8) 14 (29.2) 5.62 018
disease No 289 (85.8) 245 (84.8) 44 (15.2)
Chronic kidney ~ Yes 6(1.8) 4 (66.7) 2(33.3) 276"
disease No 331 (98.2) 275 (83.1) 56 (16.9)
COPD Yes 18 (5.3) 9 (50.0) 9 (50.0) .oo1*
No 319 (94.7) 270 (84.6) 49 (15.4)
Urinary Yes 28 (8.3) 22 (78.6) 6(21.4) 600"
incontinence No 309 (91.7) 257 (83.2) 52 (16.8)
Dementia Yes 29 (8.6) 19 (65.5) 10 (34.5) 018"
No 308 (91.4) 260 (84.4) 48 (15.6)
Depression Yes 26 (7.7) 13 (50.0) 13 (50.0) <.001*
No 311 (92.3) 266 (85.5) 45 (14.5)
Sleep disorder Yes 115 (34.1) 88 (76.5) 27 (23.5) 481 .028
No 222 (65.9) 191 (86.0) 31 (14.0)
Number of 0~2 260 (77.2) 220 (84.6) 40 (15.4) 2.66 .103
co-morbidity >3 77 (22.8) 59 (76.6) 18 (23.4)
Operative Diagnosis Osteoarthritis 156 (46.3) 142 (91.0) 14 (9.0) 18.89 <.001
characteristics Fracture 136 (40.4) 98 (72.1) 38 (27.9)
Others 45 (13.4) 39 (86.7) 6(13.3)
Site of Knee 91 (27.0) 83 (91.2) 8(8.8) 37.75 <.001
operation Hip 107 (31.8) 71 (66.4) 36 (33.6)
Spine 42 (12.5) 32(76.2) 10 (23.8)
Others 97 (28.8) 93 (95.9) 4(41)
ASA Score 1 52 (15.4) 46 (88.5) 6 (11.5) 15.51 .001
2 211 (62.6) 183 (86.7) 28 (13.3)
>3 74 (22.0) 50 (67.6) 24 (32.4)

ADL=Activity of daily living; ASA=The American Society of Anesthesiologists Physical Status; COPD=Chronic Obstructive Pulmonary Disease;
f Mann-Whitney test; ¥ Fisher's exact test.
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Table 3. Preoperative Nutritional Status in the Subjects based on the Risk of Malnutrition (N=337)
Not At risk of
Total malnourished malnourished
Variables Categories (N=337) (n=279) (n=58) X ort p
n (%) n (%) n (%)
BMI (kg/m’) <185 16 (4.7) 1(6.2) 15 (93.8) <.oo1'
18.5~24.9 198 (58.8) 157 (79.3) 41 (20.7)
>25 123 (36.5) 121 (98.4) 2(1.6)
Hemoglobin (& /dL) <10.0 37 (11.0) 26 (70.3) 11 (29.7) 457 .039
>10.0 300 (89.0) 253 (84.3) 47 (15.7)
Serum calcium (mg/dL) <89 117 (34.7) 79 (67.5) 38 (32.5) 29.32 <.001
>89 220 (65.3) 200 (90.9) 20 (9.1)
Serum protein (& /dL) <6.0 30 (8.9) 17 (56.7) 13 (43.3) 15.77 <.001
>6.0 307 (91.1) 262 (85.3) 45 (14.7)
Serum albumin ( g /dL) <35 60 (17.8) 37 (61.7) 23 (38.3) 22.86 <.001
>3.5 277 (82.2) 242 (87.4) 35 (12.6)
BMI=Body mass index; T Fisher's exact test.
4. SY=Y 7 I = 9
= =
Zéﬁsﬂﬂ]ri‘?l FE A LA FIEFT AR IS RGeS e FFEH T T U
F= 89e Z4| Hlote] dFEFT AFTH AT S 37L AEY A A, AL S S =H] s AFEES]
o SAH LR FAF Ao 2 Hl A%, ADLE 4, E54H, e zole AR LS FAAA YA T FFE A=A
AlgE &), H & A3 vhA HAA HAS, X0, &g, 3 o2 &HA QItHCross et al.,, 2014; Ellsworth & Kamath,

Aoff, g, =& H$, ASA F <=, BMI, Hemoglobin, 8%

calcium, @4 proteinT} €4 albuming SHHSE, JUE
FIUT FTE FEUSE Sfof AT 2L 3R

5 —.—X] AAE & "E l }‘”“:} o 5P FEF SE
2002 = gHgof ZFE = A, A
9 vhg w4 HE 2 BMI 52 =
oA A€ b"’— st
FEET AR FFS T A =P < 001)
Al (p=.038), $-25(p=.001), sHgol(p=.033),
A calcium =] (p=.001)2} F2 3 albumin 4| (p= .044)
T o7l 82lolieh & A BT AL 7HsE 9o H]
3 HE27| U ERQIE] g2 Wholop k=73 -¢- 7,944, EIQ19] o&
She= 7358434 FFET T Aol =kem, Al )L
£ 73-9- 2754, -&F0| =73-9-5.264), =Nt A=+
2184}, @3 calcium4*2]7}8.9 mg/dL n]Te] 493308, @3
albumin=2]7}3.5 g/dL w| 21 75-¢-2.23u FYE 1 2
o] E=Qtth(Table 4).
2R AE 3|84 238 Hosmer-Lemeshow 2 A $He 4
& AN AT A A 0 2 ERE OB (x"=9.40, p=152), ]
Fmgo] Ea o] gt AH B 41.0% (nagelkerke R= 410)
0|11, B O] FYFET Aol et 7 e ==86.1% A
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2016; Garcia et al., 2016; Kim et al., 2011). o]o]] =91 A=
o 2 A GO BT, JerEgel Jare

A& T QRS EA5to], FdEZO] ASE = thdAtlA
225t JFSAE Al Bl= 7 o] 23K Cross et al., 2014;
Kim et al., 2009). £3] :=¢] S = kg A 82 Zahd o 9y
e WA BE ot §3 07 4 A4} ]
Z7F3k2L g1tk (Korean National Statistical Office, 2016; Lee
& Kim, 2015). o]l & Ao A= AP T e Al B2
19l TS Ao R EESE JURHETE AHgtel 4
= FFH ol gt B7F R FFgEol dF= mA= 29
o FHskaA A= E 9T

2 AFolA AR & =0l SR e A FEFE
Hoz BAE Rt HA 5 172%490 o]k 13
TS NP3t SR I FEFF Y 32.5% (Koren-Hakim
etal., 2016), 44.5%(Mazzola et al., 2017), 47.0% (Helminen,
Luukkaala, Saarnio, & Nuotio, 2017) 2 th= @& =] 0|11,
Uit AF 9} & el TRt FAEF AL HlE 174
%(Chu et al,, 2016)21= ¥ 257t 20|15, A T 5 2
Zpo| of ek o137 u]-& 11.6%(Wang et al., 2016), 7.6%
(Garcia et al., 2016), 8.5% (Huang et al., 2013) ETh= 52 4
Aok, 1w & e 2 3 7] % A7} 2 AT7} BUT 2

Eol 1

o

o

:19



Table 4. Related Factors for the Risk of Malnutrition by Logistic Regression Analysis (N=337)
95% CI
Variables Categories B Odds ratio p
Lower Upper
Physical activity By self .001
By assistance 2.07 7.94 3.37 18.70 <.001
By others 213 8.43 341 20.82 <.001
Visual impairment No
Yes 1.01 2.75 1.06 7.17 .038
Depression No
Yes 1.66 5.26 1.96 14.12 .001
Sleep disorder No
Yes 0.78 218 1.06 4.48 .033
Serum calcium (mg/dL) >89
<89 1.19 3.30 1.61 6.76 .001
Serum albumin ( & /dL) 283
<8B 0.80 2.23 1.02 4.86 .044

-2Log Likelihood=213.99, Hosmer and Lemeshow test: x2=9.40, p=152,
Nagelkerke R’=41, correct classification (%)=86.1%

CI=Confidence interval.

38 Bof ShY P44 1) T R FF L L
BEE 2RSS AU

FEHEF AT FFS A= 8
SAE, AR 5 =5 - S 5 R 8
3 2 A EER A 2 2AE ST NRS 20029 57}
FE 5 704 ool A B7F 17 0] F71E o] (Kondrup,
Rasmussen et al., 2003) L}o] 8912 thH F B o) A A <] 5}
FATE, 2 Aol A & Lo 7F F7ketol| whet FAET 13 H
&0] 718l g oA FFEZFe] T/t AL o
& Fof| A ZALE| Q121 (Mazzola et al., 2017; van Stijn et al.,
2013), 25 54 B0 AT AYET AV 2N AT
ol A = 40t)) 1Tk 4.5%, 40~50th 5%, 60T 10%, 704 oAk 35
%7} G FETF Y ol tH(Wang et al., 2016). =21 A A 4
FEF AE AE7E ol TS ol e3tE Qg A A
3} 9 vl we) 23458 4 W Al 7] Ate} Be
Wsb7h Uehba, ol B Ase 2 Qe Ao Adt, 487
5, ol ol TAste] ARk aQlow % ga
O AU Foll 93-S 7] wj&Zolth(Park et al,, 2017; van
Bokhorst-de van der Schueren et al., 2013). 71 5 34 &
he 7HA AL Qi 120919] 79 A 521 A A ARG = Q13
2359 Fa W F4 o7t o go] Bsk= A o= 4 A
I TH(Cross et al., 2014; Ellsworth & Kamath, 2016). 1=2191
7 271% B3 BE S0 BN, & A4E

N

Z7I5kaL 1 oj(Korean National Statistical Office, 2016), %
BT =9l SR gt F A dE B S B
FE v A= 89S gofsto] 7oA e fEE FF B
7t d g8ttt

Fe A Ao HaE I 75 dE7t R
& =19 FEFEE 7 282 o] 7H5E 1Q19] FYAIH
Hot ERT o] = 1 BE e SRS e E FUIRE 2,
Y E7)50] & TAET F 2 SRPoA A FAEF AE
o] =7 ATE It A4 ¥ Mazzola et al., 2017) 2} G-AF
st B3 9250 e FAET A T aloldt
o ohE dtollA 9l FAEFTAE L B a0loz &
Z3} Ul S Ansiglon], YR W] 9250
Q&= =219 72 2.8} (van Bokhorst-de van der Schueren
et al., 2013), =HA )7} U= =919 7 1.54] (Saka, Kaya,
Ozturk, Erten, & Karan, 2010) Z7}5tcha 2 73}t 92
ST U ZHE Ao 2 Qg T B5 3 =
2% QY75 et I E o] JTh(Kim & Bea, 2014).
wele] PR A7l 2H4E A Bk A gto] B
U3 Ao A7t o o3k A ofn|gie) o] 2% 7
FARE Y A A A A, 2 UL 18 S
7t o2 A8l 254 E FH N7t SRkt Mg st= 7
27} o o (Kim & Bea, 2014; Lee, 2014; Lee & Kim, 2015), 41
A7 oFslol Azl obshr BubElE A9 A7) AAE 2]
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o L=

5171 of7i, ol ksl AlAe] gt o) o] AHaIElo]
FETFQ] Y9lo] E 4= Qlth(Park et al., 2017: van Bokhorst-de
van der Schueren et al., 2013). T3} =21 of|A] £-&Fo] WAt

79 4ol o o141 2 T AAFHR) 244121 S A R alo] A1)
1, 24 715 2|8 Belela ol g Zefghckn s}
% tH(Boulos, Salameh, & Barberger-Gateau, 2016). ©]o]| =
B8 A% 1919 A QY| 5 A E Btelo], Fake
BIHAE A2 4 9l on, 54 FOE AT Al
2 220717] b A3 o) o] asith B EVE Y
% 1019] $- 924} ol A4S 5] ALgehEA B
FH AY ST 488 FAAY) T, 0 W ol
o, £4] Zul0} AN ke A B 4 YRS 1S U A
AAAE vreshe Aol Bastt.

1 AT A= ok A2
T 8ok A7kl tide s *l‘%‘?‘l ﬂ?ﬂl* <A
N7t A= =Y B 2HA 2 e B Y FFEF A
ol F5H ot B3} th(Saka et al., 2010). =219
A A= A s ok A k) A ubA 9l =Bk Q1 A1 ZHe ¥
Sh= eglo] SA& EHISHL AARE T o of & =714 5t
o 24 Aol digt TuE Boljma= o] 2 & Utk
(Park et al., 2017). u}2}A] Al Ao & FHIsE &
A A A A ET 2= Xﬂfiﬁh—, 8 2t

Hzx =S A3t 59 SAE A At 54
Al o3& Fa3lshe A o] asi

o] OkAl-EHQ_]- 33} 6}Eoﬂ}\1 110 3 ;g 74‘{-\_

QE T S - XT =2

%
H—l

flo
W2, ﬂlﬁ

—-

31.

A1

M

H]

-

TR| 9F -
FA7t FFET Ad T Y= A= 890U EH
?-I‘:' Ul A s GEET T X E g F= AR g
2A o, o] dtolM FEE7L7IEe] He 8 A
Z A3t Qlth(Ellsworth & Kamath, 2016; Garcia et al.,
2016; Huang et al., 2013; Koren-Hakim et al., 2016). &% Zt
A A9 B2 BUREY YRS T 2 e A w2
Zhe A7 e Bl BrE S0 2 Qg B g of
39l ZF o] 9hAl 7154 o] rh(Kim, 1995). o] 2|3t €4 7+
450] w0l0] R B S o] 2 5 9Tk AT A oo
TP A2 71 1e0le] FAEE AP el Belos 2
o] " st 4= Qth F713 0 2 J A X 4= NRS 2002 H7}
8o E3hs]o] glo] chAs B4 A Y5HA = ekath. 3H4
Thojg] Aol S A F= I AAE ITETY 2T
A F2 AF3IH tHGarcia et al., 2016; Yang, 2006). 2 d
SRl e AU AL SR 2ol F S, o
& QoA AFE Aol U F04S BT glrHKim,
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1995; Lee, 2014). 3}A| 9t =@ S0 2 ZF2 A A 59| H]-&0]
375kl 9 2™ (Ministry of Health and Welfare, 2014),
Aso] TohE5S U But ot YAETY Fa3 A
2 F7HE I Qlof, AAS EEF A8 =gl gt e
U ZAE Basi & A7 R/ SAES B3 ¥
A7 gk 4% 0 2ol ARl dAos], 25 4
4 A7E AAstel JPe o BelE chope alo] i
2714 A8 o] B asich Eet QU717 FA NS
P H7Hstol, Fapelel st bt 8o e 7
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