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[Abstract] Objective To evaluate the nutritional status of patients in intensive care unit (ICU) by using
nutritional risk screening 2002 scale (NRS2002), subjective general assessment (SGA) and critical illness nutritional
risk score (NUTRIC), and to compare the characteristics and applicability of three scoring tools. Methods A cross-
sectional survey was conducted. 315 patients admitted to the comprehensive ICU of Affiliated Qingdao Municipal Hospital
of Qingdao University from April 2018 to July 2019 were enrolled. Basic information of patients was collected, and
patients were divided into two groups with 65 years old as the standard to compare the nutritional status of patients among
different genders and ages. The nutritional status of patients were assessed by NRS2002, SGA, and NUTRIC. Height,
weight, body mass index (BMI), triceps skinfold thickness (TSF), upper arm circumference (AC), leg circumference (LC),
and other related parameters of human nutrition were measured. Total protein (TP), albumin (Alb), prealbumin (PA),
serum creatinine (SCr), blood urea nitrogen (BUN), total cholesterol (TC), triglyceride (TG), total number of lymphocytes
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(LYM), hemoglobin (Hb), C-reactive protein (CRP) and other blood biochemical indicators were performed. Spearman
rank correlation analysis was used to analyze the correlation between the three nutrition evaluation scales and other
objective nutrition parameters. Binary multivariate Logistic regression analysis was used to evaluate the influencing
factors of nutritional status with three scales of patients in ICU. Results Among 315 patients in ICU, 183 were
male and 132 were female. There were 143 patients < 65 years old and 172 = 65 years old. In male patients, the acute
physiology and chronic health evaluation Il (APACHE II) score, age and BUN of patients aged = 65 years old were
significantly increased, and the height, weight, BMI, TSF, AC, LC, Alb and PA were significantly lowered as compared
with those aged < 65 years old, while the difference in other indicators was not statistically significant. In the female
patients, the APACHE 1 score, age, SCr and BUN of the patients aged = 65 years old were significantly increased, the
height, Alb, PA and Hb were significantly decreased as compared with those aged < 65 years old, and the difference in
other indicators was not statistically significant. The proportion of patients with nutritional risk evaluated by NRS2002
(NRS2002 score = 3) was 87.62% (276/315). SGA showed that the proportion of malnourished patients (SGA was grade B
or C) was 62.86% (198/315). NUTRIC showed 66.03% of patients (208/315) in high nutritional risk (NUTRIC score = 5).
Spearman rank correlation analysis showed that there were significant correlations among NRS2002, SGA and NUTRIC
of patients in ICU (rygea002 win sca = 0-522, Fgesoooz win sutric = 0:392, rsea wim numric = 0442, all P < 0.01). Among the three
assessment tools, SGA had the best correlation with blood biochemical indicators and body measurements to assess
nutritional status, followed by NRS2002, and NUTRIC had the worst correlation. Binary multivariate Logistic regression
showed that APACHE Il score, BMI, AC, BUN and TG were factors influencing NRS2002 assessment of nutritional status
in ICU patients [odds ratio (OR) were 2.535, 0.404, 1.438, 0.858, and 2.391, respectively, all P < 0.05]; APACHE I
score, age, weight, TP, BUN, LYM and CRP were influence factors of SGA for evaluating the malnutrition of patients in
ICU (OR values were 1.074, 1.038, 0.921, 0.947, 1.077, 1.625 and 0.991, respectively, all P < 0.05); APACHE I score,
age, LYM and CRP were the influence factors of NUTRIC assessment for malnutrition of patients in ICU (OR values
were 1.159, 1.049, 0.715 and 0.995, respectively, all P < 0.05). Conclusions The nutrition status of ICU patients
evaluated by NRS2002, SGA and NUTRIC was simple and easy to operate, and the positive screening rate of NRS2002
was the highest, which was suitable for patients with mild conditions in ICU. SGA is the most valuable tool to evaluate
the nutritional status of ICU patients. NUTRIC has a poor correlation with objective indicators reflecting nutritional
status, while its indicators are objective and easy to obtain, which is suitable for ICU patients with critical condition and
unclear consciousness. Nutritional assessment tools should be integrated with the patient's gender, age, anthropometric
and biochemical indicators.
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W R TN AR ASE Bz Jok B e T A AU A, (B2 B
IRRENLA . ARG 5K T 0 B2 NG B P 3
B 1 em ZREEA TR SEAR S TR EE K57 2 0.1 em.
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1.6 Giit=#43#r - fdiH SPSS 21.0 k748 112
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Al TR A 1) 38 % AU S TR A 000 I L il e
FORER x 2 K50 . R IEZS 431 A 2 PR LAY
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7 A 5 JEIE A0 J OB R 55 (DU 41 550
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K56 o XS B AH M 7 TR Spearman Bk AH ¢ 45
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2 # B

2.1 AS[R]E ) BAE i R IR BERL AR (BR 1)
315 BB AN, Herb B0 183 491, Lo 132441
A% (66.0+118.5) %, Hirf<65 % 143 fii], =65 %/
172 5, 55 M<65 Z BEMIL, Brk=65 5 B3
SbEA R 5B AR FRRACIE /T (APACHE 1), 4%
% . BUN 37, B /K BMI, TSF. AC. LC.
Alb. PA SEEK (3 P<0.05), HAe 48 n 22 5 058
R () P>0.05), S5@tk<65 5 BEMIL, &
=65 % i # APACHE 13745, 4544 | SCr. BUN &
FThE B Alb, PAL Hb W35 () P<0.05),
HARME2ZRTGIT2#E X (3 P>0.05),

2.2 ICU BEREFRBIFAL (3% 2) « DL BMI{EAE
FFEMARE , ICU BEE AL SR )
3R 18.41% . 26.67% . 11.11% ; #4E NRS2002 X

x1 AEMEH. £ ICU BEIGKRERILE

15 % APACHE Il AERY B LN BMI TSF

- (1) (3, xts) (%, M(Q, Q) (em,xts) (kg, M(Qy, Qy)) (kg/m’, x£s) (em,x=+s)
BEk< 6554 84 16.63+7.44 52.0(40.0, 60.0) 173.27 +4.39 70.0(62.0, 80.0) 24.01 +4.50 14+04
FlE= 65 44 99 224747997 80.0(73.0,86.0)*  17171+567"  62.0(55.0,75.0)*  21.97+524" 12+04b
Lit< 65 %4 59 16.53+8.93 52.0(41.0,61.0) 161.49+3.65 58.0(45.0,70.0) 22.97+6.91 1.4+0.6
Tt= 654 73 21.99+8.26% 82.0(73.0,87.0)" 159.06+3.48? 50.0(50.0, 60.5) 21.89+4.32 14+04

i % AC LC TP Alb PA SCr

- () Cem,M(Q, Q) (em,M(Q.,Qp)) (g/L,x+ts) (g/L,x=+s) (gL, M(Q,00)])  (umol/L, M(Q,, Qy))
EPE< 65 %4 84  28.0(24.6,30.6) 350(31.4,403) 6094+ 8.83 3254+7.06 189.0(129.0, 250.0) 92.0(52.6,250.2)
FlE=65 %40 99 262(23.1,283)" 33.6(29.0,36.6)* 60.56+10.53 30.90+572" 126.0( 93.0,2113.0)* 88.0(57.6,179.8)
k< 65 %4 59  265(23.3,31.0) 345(27.2,373) 61.02+ 995 3207+7.38 156.0( 97.0, 232.0) 50.9(32.6, 73.9)
=65 441 73 260(25.0,304)  33.0(31.0,35.0) S57.73+10.14 28.80+5.14P 122.0( 88.0, 173.5)* 81.3(51.5, 143.0)°

.- % BUN [ mmol/L, TC [ mmol/L, TG ([ mmol/L, LYM [ X 10°/L, Hb CRP

) ) MQu, Q) M(Qy, Q)] M(Qy, Q)] M(Qu, Q)] (gL, M(Q, Q)] [mg/L, M(Qy, Qy))
Hik< 6524 84 8.9(7.1,19.9)  3.28(2.48,3.94) 1.26(0.89,1.89) 0.91(0.63,1.61) 118.92 +30.09 45.4(23.7,167.9)
BE=65541 99 109(6.4,203)" 3.23(2.67,4.16) 1.01(0.77,1.33) 0.93(0.42,1.20) 114.25+30.12 51.8(11.2,1453)
LtE< 65 %41 59 55(42,105)  3.52(2.67,4.60) 0.98(0.66,1.67) 1.02(0.58,2.28) 111.78 +30.18 554( 7.3, 86.5)
LtE=65 %541 73 103(6.0,193)¢ 3.41(2.56,431) 0.99(0.78,1.94) 0.95(0.75, 1.50) 99.97+26.13"  40.3(22.1, 104.0)

L ICU M EAE MR B, APACHE [T ok 2 A B2 S8 A BRI 43 1T, BMI AR EEFE 5, TSF AL =Sk WL IR, AC A 1
B, LC /NBRFEL, TP R 2K 1, Alb M EAEE T, PA SHETEA S, SCr oM MLULEF, BUN SHARZE R, TC M EMHFEEE, TG A=/ Hh, LYM Jyiik
EL4THL B, Hb I ZT2E 11, CRP 2 C- UM [ 3 SN <65 44 1Lék, *P<0.01, "P<0.05
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KUY L 1R 66.03% I (F P<0.01). SGA 5 H TIFAhE 7R A 59 1ML
2.3 NRS2002.SGA . NUTRIC iP5 HAM & W EF:  AARFE bR AR &35 bR 09 A0 M e 47, NRS2002

FEPRZ Bl B A 7B (36 3) : Spearman FRAH 553

&2 AEMR. Fi ICU BERAREFETHEBEFKIRL

w2, NUTRIC 2.
2.4 NRS2002.SGA } NUTRIC #¥
i ICU JR 348 FEMRBL A 52 e (R 25 40
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i 4). L PEAL T H ICU
W ) ERE Frew AR R RERAR ERW (ﬁ; A 3 FhoRfe fji
Bl< 6554 84 5(595) 36(42.86) 33(39.29) 10(11.90)  66(78.57) 18(21.43) BB EIRA RAE N A&
Btz 65 H4 99 21(21.21) 49(49.50) 25(2525) 4( 4.04)  94(9495)  5( 5.05) @%lj&ﬁ.g%ﬁﬁﬁqn 18 TWHEHRVE N
<65 %M 59 20(33.90) 11(18.64) 16(27.12) 12(20.34)  47(79.66) 12(20.34) AL ]

U= 65 04 73 12(1644) 42(5753) 10(13.70) 9(1233)  69(9452)  4( 5.48) Ak, AT 0T ogistic
&t 315 58(1841) 138(43.81) 84(26.67) 35(11.11) 276(87.62) 39(12.38) F5047 . 455 7s , APACHE 11147
. il SGA (#](%)) NUTRIC (1 (%)] BMI., AC. BUN L) TG s& NRS2002
- ) EHFEAR BIRRL BT B TR R £ o =
Frt< 65 B4 84 39(46.43) 45(53.57) 51(60.71) 33(39.29) T 1CU S BT A R0 P
Bh=6sHu 99 71(7172)  28(28.28) 83(83.84) 16(16.16) (¥ P<0.05) ; APACHE II ¥ 41, 4F
Utk< 65 44 59 24(40.68)  35(59.32) 20(33.90) 39(66.10) s fATE . TP. BUN.LYM L} CRP
Ltk= 65 H 4 73 64(87.67) 9(12.33) 54(73.97) 19(26.03) o - e sy
Lt 315 198(62.86)  117(37.14) 208(66.03) 107(33.97) 72 SGA VA ICU B EIRARLIY

M 2 (4 P<0.05) ; APACHE T3
A3 AR L LYM LK CRP J2& NUTRIC
Pl ICU B3 B FA RS &=
(#1 P<0.05),

T ICU S EAE AT by, BMI AR TR HE L, NRS2002 A8 35 KUK A 2002 4, SCA 4
FATITAE:, NUTRIC N fE EEH IR RURATS s BMI< 18.5 kg/m™ TR, 18.5 ke/m’ <
BMI<24.0 kg/m”> NEFEIEH , 24.0 kg/m” <BMI<28.0 ke/m” }#8 T, BMI=28.0 kg/m” A/l

JE;NRS2002 =3 43 WA E IR, <3 43 WICE TR ;SCA - B U C AEREFRAR,
A YFTREFRRIAE s NUTRIC=S 40 W ErE IR, <5 40 WAKE IR A

£ 3 ARSI ICU £& NRS2002. SGA . NUTRIC 4y 5 H fth 2 W& Sx e tr a8 5 1
B ok
e NRS2002 SGA NUTRIC 7D NRS2002 SGA NUTRIC

r{H P1A r{H P1A rE P1E rH P1E i PIA rH P1E
APACHEIT 0360 0.000 0.310  0.000 0.545 0.000 ||APACHEI  0.433 0.000 0.078 0.372 0.733  0.000
AR 0315 0.000 0.383  0.000 0.562  0.000 ||4E#% 0.403  0.000 0.257 0.003 0.571  0.000
B -0.116 0.118 -0306 0.000 -0.081 0276 || &% 0.030  0.730 0.120 0.172  -0.121 0.168
T -0.530  0.000 -0.601 0.000 -0275 0.000 ||k -0.284 0.001 -0.491  0.000 0.005 0.957
BMI -0.538 0.000 -0.547 0.000 -0.246 0.001 || BMI 0302 0.000 -0.520 0.000 0.021  0.809
TSF —0.405 0.000  -0.498 0.000 -0251 0.001 || TSF —0.098 0262  -0.420 0.000 0.096 0272
AC —0.428 0.000 -0478 0.000 -0.167 0.024 || AC 0308 0.000 -0.455 0.000 0.039  0.654
LC -0.532  0.000 -0.573 0.000 -0264 0.000 ||LC -0.388 0.000 -0421 0.000 -0.028 0.754
TP 0.009 0908  -0.027 0714 0.064 0388 || TP 0.005 0954  -0.102 0243  -0.071 0.421
Alb —0242 0001 -0.178 0.016 -0214 0.004 || Alb -0.016 0.854 0.031 0724 -0215 0.013
PA -0204 0.006 -0.190 0.010 -0.114 0.125 ||PA -0.180 0.039  -0.054 0537 -0.196 0.024
SCr 0.099  0.181 0.199  0.007 0.024 0744 ||SCr 0.136  0.120 0.073  0.404 0.254 0.003
BUN 0.162  0.028 0272 0.000 0.077 0299 || BUN 0.376  0.000 0.132  0.131 0.264  0.002
TC —0.064 0387 -0.065 0381 -0.004 0954 ||TC 0.149  0.089 0.087 0319  -0.024 0.785
TG —0.040 0593  -0.065 0379 -0.071 0.343 ||TG -0.125 0.153  -0.010 0911 0.001  0.992
LYM -0.113 0.126  -0.022 0.772  -0.183 0.013 ||LYM 0269 0.002 -0.040 0.648  -0.330 0.000
Hb 0.027 0713  -0.118 0.113  -0.061 0.410 ||Hb -0.059 0498  -0.030 0734  -0.142 0.104
CRP 0.023 0762  -0.064 0390  -0.059 0.429 || CRP 0.157 0.073  -0.122 0.165 0.247  0.004
NRS2002 1.000  0.000 0.522  0.000 0.392  0.000 || NRS2002 1.000  0.000 0.521  0.000 0.367  0.000
SGA 0.522  0.000 1.000  0.000 0.442  0.000 ||SGA 0.521  0.000 1.000  0.000 0.346  0.000
NUTRIC 0.392  0.000 0.442  0.000 1.000  0.000 || NUTRIC 0.346  0.000 0.367  0.000 1.000  0.000

H ICU S aAE Wi s, NRS2002 k8 32 XU i Y 2002 136, SCA S FW AT PERE 2, NUTRIC A G fAE & 37 KIS 4>, APACHE 1124
S AR SR PR HRROLPE S T, BMI R EFEEL, TSF M ik =Sk WU RS TR, AC Sy FREFRRL, LC /NSRBI, TP S BB (L Alb S HERH
PA SHETHEH , SCr A LWLEF, BUN JFRZE S, TC A HEEE, TG iy =BEH I, LYM bkt 40 58k, Hb Ml ZT 8 H , CRP R C- [ W 8 H
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#& 4 NRS2002.SGA & NUTRIC 4 ICU £

BRI M E & i — T £ B3 Logistic B35 #7

A NRS2002

S B s x’Mi Pfi OR{A 95%CI
W 2458 1905 1.665 0.197 11.678
APACHE I  0.930 0.179 27.055 0.000 2.535 1.785 ~ 3.599
BMI -0.905 0.229 15.664 0.000 0.404 0.258 ~ 0.633
AC 0363 0.140 6.750 0.009  1.438 1.093 ~ 1.891
BUN -0.153 0.053 8490 0.004 0.858 0.774 ~ 0.951
TG 0.872 0434 4.039 0.044 2391 1.022 ~ 5.597

A SGA

(S B s x*f P ORfH 95%CI
Lig 4919 1.409 12.189 0.000 136.890
APACHE T 0.072 0.022 10363 0.001  1.074 1.028 ~ 1.122
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