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Verification of Validity of MPM II for Neurological Patients in Intensive Care Units

Kim, Heejeong' - Kim, Kyunghee?

'Full-time Lecturer, Department of Nursing, Namseoul University, Cheonan
*Professor, Department of Nursing, Chung-Ang University, Seoul, Korea

Purpose: Mortality Provability Model (MPM) Il is a model for predicting mortality probability of patients admitted to ICU. This
study was done to test the validity of MPM Il for critically ill neurological patients and to determine applicability of MPM Il in
predicting mortality of neurological ICU patients. Methods: Data were collected from medical records of 187 neurological pa-
tients over 18 yr of age who were admitted to the ICU of C University Hospital during the period from January 2008 to May
2009. Collected data were analyzed through X* test, t-test, Mann-Whiteny test, goodness of fit test, and ROC curve. Results:
As to mortality according to patients’ general and clinically related characteristics, mortality was statistically significantly dif-
ferent for ICU stay, hospital stay, APACHE Il score, APACHE predicted death rate, GCS, endotracheal intubation, and central
venous catheter. Results of Hosmer-Lemeshow goodness-of-fit test were MPM llo (2=0.02, p=.989), MPM Il4 (X*=0.99 p=.805),
MPM llss (X*=0.91, p=.822), and MPM ll7> (X*=1.57, p=.457), and results of the discrimination test using the ROC curve were
MPM llo, .726 (p<.001), MPM llos, .764 (p<.001), MPM llss, .762 (p<.001), and MPM ll72, .809 (p<.001). Conclusion: MPM ||
was found to be a valid mortality prediction model for neurological ICU patients.

Key words: Intensive care unit, Neurology, Mortality, Validity
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AAASEXRO| At2tol| =2 El(Mortality Probability Model )il CHe! EtE = ZS

Kwon, & Hwang, 2005).

Sz g 29| o7 7|of| A= Acute Physiology and Chronic
Health Evaluation (APACHE), Simplified Acute Physiology Score (SAPS),
Mortality Probability Model (MPM) 5-& -85} T2} S-2x}
Aol At Aol HREAQl A E Brsto] S5EE skl
APLE S AlSeich 2B 2 A7 S5 whet theFek 22l
ofgl] M= thdAte] S5Ed APTES el &3]l
£ Algto] ek whebA] FeAte] 9ol Ak EFof| whet o
Ao Al WS} k) Bl 355 B4k o] Rolxfof hkSuis
tomaa, Niskanen, Kari, Hynynen, & Takala, 2004). |- 50 S22}
o= B7FE Sl S ejellA E-8st= MPM T 22 2% 7)
Hhe] MPM I 2@ (Lemeshow, Teres, Avrunin, & Gage, 1988)& 7%
HeRRh el 2, ol Al RE(MPM 1), 49 24A17F ZR(MPM IL),
U 48AJ7E ZA(MPM TLis), Y 72417 ZA(MPM TI7,) 2 g%
of Alzke] BEo] e} chdate] HAIZIS] Abel WshE Hrfatol
AFES Bt A A58 4= =S /e Zolch(Leme-
show et al,, 1993; Lemeshow, Klar, & Teres, 1994). MPM Il &2 2|4
9] W4 Bjo] FFES o5t 2 vl Wb i)
of ARg-o] g-olahal Ak HofEl= Ado] UTHKim etal, 2005
Lemeshow et al,, 1993, 1994). wh2}4] MPM 11 1€l 9] B} o} Al =
7H ASEE 9] Qw7 ol A= SRR AlREe) BFof whet
o= 5ol f-85HA -8 4= A= Aol

A7 = Ljef A o] F01%] MPM IT = eof| thgh k-5 A
H, WA 590 7B-9-= MPM IS 0|83t S840 APE ol &
A-(Janssens et al,, 2002; Rue, 2000; Rue, Artigas, Lvarez, Quintana, &
Valero, 2000), SAPS 112} MPM 11,2] APY-E- H]| 0.3 -(Glance, Osler,
& Dick, 2002), ZZA}=S tJAFC. 2 MPM 1T Zdlof tf gt ThaE e ot
(Lemeshow et al., 1993, 1994), Z1&]31 MPM Ilof| t}-2 uj&d 3 $12}-9]
AR Afof ¥t AHCazali etal, 2007) 501 Atk =<
7891 Lee 5(2001)2] MPM Tlo, MPM I15 ©]-8-3F F-2hAF2] Al
5 o] Z035L APACHE I11, SAPS I, MPM 112] EFF= S87H(Kim et al.,
2005; Yeon, 2005) 5-0] 9lch Zoll A o] 5017 MPM 119] Bl
H7}o) gt AHATL A Lee 5(2001)-2 MPM Ily, MPM 11,7} 3
A 0] o8 TPk ERA stk B el
Yeon (2005)- APACHE 1112} MPM IL,7} SAPS 11Xt} A glslcial
R 15} 01 Kim 5-(2005)-2 APACHE 1Y SAPS [T ET MPM 11
O] Aot 7} wrar BArsgitt: ofef gro] MPM Iy, MPM ITof T
e A AP F e R] 95 MPM Ilis, MPM ITo]] Tt e
S 7748 of 27 o] 20121 Q9L ofof & ¢z Fuf 41
A F2AE 4RO 2 MPM 1y, MPM 11, MPM ILs, MPM 11, 2]
EFE S Ao}, A7) F9A10) AEHE o] MPM Il =
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2) MPM |

MPM Il (Lemeshow et al, 1993)= &~ =
1503)/5), =557] (<90 mmHg), WA, g
AR, e, R, 9 e A
tracranial mass effect), L}0], & A Alw| A28, 71 A4 &7), Wb
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Table 1. General and Clinical Characteristics and Difference of Mortality according to General and Clinical Characteristics (N =1t 8 7 )
. ) n (%) or Mean + SD* or Median (range)" } )
Characteristics Categories Mortalityrate X" ortorZ  p
All (n=187) Survival (n=137) Death (n=30)
Gender 116 (62.0) 89 (63.5) 27 (54.0) 23.3 1.87 72
F 71(38.0) 48 (36.5) 23 (46.0) 32.4
Age (yr) 60.0 (15.1)* 59.5 (14.2)* 61.3 (17.4)* - 0.70 .086
Smoking Yes 85 (45.5) 58 (42.3) 27 (54.0) 31.8 2.01 156
No 102 (54.5) (57 7) 23 (46.0) 225
Alcohol Yes 90 (48.1) 7 (48.9) 23 (46.0) 25.6 0.12 725
No 97 (61.9) (51 1) 27 (54.0) 27.8
BMI 23.00 (16-35)" 23.0 (17-35) 22.0 (16-29) - -1.96" .051
ER 123 (68.5) (68 4) 29 (58.0) 23.6 3.86 277
Source of admission Ward 21 (11.2) 6(11.8) 5(10.0) 23.8
OR 25 (13.4) 7(12.5) 8(16.0) 32.0
Transfer 8(9.6) 0(7.4) 8(16.0) 44.4
Hypertension Yes (43.9) (4 3) 24 (48.0) 29.3 0.48 490
No 105 (56.1) 79 (57.7) 26 (52.0) 24.8
DM Yes 23(12.9) 8(13.1) 5(10.0) 21.7 0.34 563
No 164 (87.7) 119(86.9) 45(90.0) 27.4
Disease Trauma 61 (32.6) (33 6) 15 (30.0) 24.6 0.68 712
Category NS 88 (47.1) 2 (45.9) 26 (52.0) 295
NU 38 (20.3) (21 2) 9(18.0) 23.7
GCS Admission <8 (42.2) 43 (31.4) 36 (72.0) 456 2492  <.001
9-12 8(9.6) 15(10.9) 3(6.0) 16.7
=13 90 (48.1) 79 (57.7) 11 (22.0) 12.2
GCS 24 hr <8 66 (35.3) 30 (21.9) 36 (78.3) 54.5 48.38 <.001
9-12 25 (13.4) 21 (15.3) 4(8.7) 16.0
=13 92 (49.2) 86 (62.8) 6(13.0) 6.5
GCS 48 hr <8 56 (29.9) 28 (20.7) 28 (73.7) 50.0 3885  <.001
9-12 23(12.3) 9(14.1) 4(10.5) 17.4
=13 93 (49.7) 87 (64.4) 6(15.8) 6.5
GCS 72hr <8 49 (26.2) (1 8.2) 25 (75.8) 51.0 4408  <.001
9-12 22 (11.8) 8(13.6) 4(12.9) 18.2
=13 94 (50.3) 90 (68.2) 4(12.1) 4.3
Time of intubation ~ Admission Yes 101 (54.0) 61 (44.5) 40 (80.0) 39.6 18.56 <.001
24 hr Yes 88 (48.1) 52 (38.0) 36 (78.3) 40.9 2241 <.001
48 hr Yes 67 (39.0) 58 (43.0) 28 (77.9) 418 1378 <.001
72hr Yes (35 8) 55 (41.7) 23 (76.7) 39.0 1199  <.001
Time of central Admission Yes 5 (45.5) 50 (36.5) 35 (70.0) 41.2 16.58 <.001
line insertion 24 hr Yes (51 4) 59 (43.1) 35 (76.1) 37.2 1503  <.001
48 hr Yes 87 (50.6) 58 (43.0) 28 (77.9) 32.2 1378 <.001
72 hr Yes 80 (48.5) 55 (41.7) 23 (76.7) 28.8 1199  <.001
ICU LOS 7.00 (1-81)" 8.00 (2-81)" 5.50 (1-78)" - -2.53¢ 012
Hospital LOS 30.00 (1-265)" 34.00 (2-265)" 6.50 (1-146)f - 622¢  <.001
APACHE Il score 47.00 (6-165)" 41,00 (6-131)" 83.00 (18-165)" - -6.52¢ <.001
APACHE Il death of rate 20.90 (5-97)" 17.56 (5-91)f 54.46 (7-97)! - -6.54* <.001
Death 50 (26.7)
Survival 137 (73.3)

*Mean + SD; "Median (range); *Z value of Mann-Whitney test.

BMI=Body Mass Index; ER=Emergency Room; OR=0Operating Room; DM=Diabetes Mellitus; NS=Neurosurgery; NU=Neurology; GCS=Glasgow Coma Scale;

ICU=Intensive Care Unit; LOS=Length of Stay.
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AAASEXRO| At2tol| =2 2 (Mortality Probability Model )0l CHet EtE = ZS 97
Table 2. Hosmer-Lemeshow Goodness-of Fit Test and ROC Curve for MPM I
Hosmer-Lemeshow Goodness-of Fit ROC Curve
Characteristics Survived Died ) 95%Cl
X p AUC B = ——

Probability of dying Observed Expected Observed Expected Low  Upper
MPM llo (n=187)

1(0.0=p<0.1) 101 101.20 14 13.80 0.02 .989 0.726 <.001 0.641 0.811

2(0.1<p<0.2) 2 1.91 1 1.09

3(0.2<p<0.3) 28 27.80 19 19.20

4(0.3<p<0.4) 6 6.09 16 15.91
MPM llzs (n=177)

1(0.0=p<0.1) 92 92.04 6 4.95 0.99 .805 0.764 <.001 0.673 0.855

2(0.1=p<0.2) 21 19.97 4 5.03

3(0.2<p<0.3) 12 11.36 5 5.64

4(0.3<p<0.4) 1.59 1 1.4

5(0.4<p<.05) 9 10.03 26 24.97
MPM llsg (n=171)

1(0.0=p<0.1) 88 87.18 3 3.83 0.91 822 0.762 <.001 0.662  0.861

2(0.1<p<0.2) 9 9.95 3 2.06

3(0.2<p<0.3) 17 17.52 5 4.48

4(0.3<p<0.4) 12 11.24 7 7.76

5(0.4<p<.05) 7 7.12 20 19.88
MPM ll2 (n=161)

1(0.0=p<0.1) 105 106.27 7 5.73 1.57 457 0.809 <.001 0.707  0.910

2(0.1=p<0.2) 15 13.17 2 3.83

3(0.2<p<0.3) 7 6.88 6 6.12

4(0.3<p<0.4) 4 4.68 15 14.32
ROC=Receiver operating characteristic; AUC=Area under the curve; Cl=Confidence Interval
7Fghetar B *6‘}0:1(Slempos etal,2009) & AFATE A|XFHcE o] A & UERT of2fdt i A AT of ] A Aol QA=
= A AT 7 AVA AR A AW I 8 E AX[Shs Zatolth Yeon (2005)- AP HIH%?—;-_ S-S e
= osl7] fleiA= }EﬂEi AR YTt S E ARl 2 MPMIL (X'=0.34, p=846)2] =S Ao A A 534
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S AL o] SAH R R Aol FRAHE A
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ner, Zimmerman} Draper (1993)]] 2J3}] x| %]}+= Ax}o]c} Leme-
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A= 30%0]9.01} 24417F0] 2L 21.8% 2 Z7}etdtka B 115}
2 QJek 18] 37 Lee 5(2003)2} You (2001)= Z8kA}A 2177k}
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Table 3. Comparison of Sensitivity, Specificity, and Accuracy of the
MPM llo, 24, 48, 72. at Decision Thresholds of 0.3, 0.4, 0.5, 0.6 and 0.7

Cut off Character- Predict- Observed  gengitiv- Specific- Accura-
value istics ed  gunival Death V(%) ity(%) cy (%)
3 MPM Il Survival 101 14 72.0 73.7 73.3
Death 36 36
MPM lls  Survival 113 10 761 830 815
Death 23 32
MPM ll.s  Survival 122 15 605 917 848
Death 11 23
MPM Iz~ Survival 117 8 733 893 863
Death 14 22
4 MPM 1l Survival 103 15 70.0 751 73.8
Death 34 35
MPM lls ~ Survival 125 15 643 919 854
Death 11 27
MPM ll.s  Survival 122 15 605 917 848
Death 11 23
MPM Iz Survival 120 9 700 916 876
Death 11 21
5 MPM lly  Survival 131 34 320 956 786
Death 6 16
MPM lls ~ Survival 127 16 619 933  86.0
Death 9 26
MPM ll.s  Survival 122 15 605 934 848
Death 11 23
MPM Iz Survival 127 13 567 969 894
Death 4 17
6 MPM llo  Survival 131 34 320 956 786
Death 6 16
MPM lls  Survival 127 16 619 934 860
Death 9 26
MPM ll.s  Survival 124 16 579 932 854
Death 9 22
MPM Iz~ Survival 127 13 567 969 894
Death 4 17
7 MPM 1l Survival 133 37 26.0 971 78.0
Death 4 13
MPM lls ~ Survival 136 39 7.1 100 78.0
Death 0
MPM ll.s  Survival 126 7 526 947 854
Death 18 20
MPM Iz Survival 127 13 567 969 894
Death 4 17

A 762), MPM 11, (2FA 5} 99 726) 0. &2 %%59/] % ﬂ*j:%
Hol= 710 2 YEPtth MPM 1T 245 7}
5} Lemeshow 5(1993, 1994)-2 MPM 11, (3241 3}
(T4 8} 94 844), MPM ILs (3241 3} &4

g 794) Sr Asksl Zlo 2 | sl

MPM Il,, MPM ILs, MPM II;, 0] 31T} Rue %(2001)4 Aol A=
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