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Abstract

Objective: To investigate the relationship between low body mass index (BMI) and poor prognosis
in elderly patients with comorbidities. Methods: A total of 350 elderly inpatients over 60 years old
who were admitted to the Health Care Department of the Affiliated Hospital of Qingdao University
from July 2018 to June 2019 were included. Subjects were divided into two groups according to
BMI < 18.50 kg/mZor 18.50 < BMI < 24.00 kg/m?2. At the same time, the general data and relevant
laboratory examination results of all subjects were collected, and the relevant medical scores
were made. Each subject was followed up for 1 year after discharge, and the time of occurrence of
the end event was recorded. Survival time is the time difference between the date of the end event
and the previously recorded BMI date. Comparison between groups was performed by Pearson
chi-square (x2) test or Fisher's exact test. Univariate survival analysis was performed by Kap-
lan-Meier method, followed by multivariate analysis of risk factors affecting survival by Cox re-
gression model. The independent variables were significant factors that had been evaluated by
univariate analysis. P < 0.05 was considered statistically significant. Results: There were statisti-
cally significant differences in PA, ALB, comorbidity index, comorbidity index, NR§S2002, ADL score,
frailty scale and endpoint event between 2 groups (P < 0.05). BMI, comorbidity index, NRS2002,
and ADL score were all independent risk factors for adverse outcomes in patients (P < 0.05), and
the smaller the BM], the higher the NRS2002, the smaller the ADL score, the higher the comorbidi-
ty index, and the higher the risk of adverse outcomes in patients. The other indicators were not
independent risk factors for adverse outcomes (P > 0.05). Conclusion: In the elderly comorbidities
with BMI < 24 kg/m?, low BMI, high comorbidities, high NRS2002, and low ADL score were all in-
dependent risk factors for MACE, AECOPD, stroke, TIA, severe infection, and other adverse out-
comes that could lead to emergency admission or death in the elderly.
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Y454k, REAYTIHAGGEANEK, ZENDGHBAZREEM, 2@80EHHamg, 2
SR NI R 1) B A A B, (L V22 1) R T DL JE I (R AR (e R P A R T HEIR Bk 1. BMI
VER— TS - I I A FORBLIARAR[L], ElRR I E 545, HOCER RN, AT DLW AR
BIREREKS,  [FIREH, &t n] DA SRS 0 A o] R AR S TR A R KU 24 N o

i BMI Hsz2 — R A R B S IR AS, B AV 2 8 78 [214E 2 41 H% BMI < 18.5 kg/m? 51 Ak BMI
4, BI BMI b iva . £ B35 s MK BMIL, B BMIAET 18.5 kg/m?,  FI LA &M A )
EHRARREN. EEMIKCHR, EAM T, AT BMI & SN BMI < 185 kg/m®. fik BMI 7 [E4F 5L
Bk 2 L AR E A RATOIFT, M HARE SO X —Fe b N TEW 70 2 AL, FEREX AR A
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BT BUL BMI KPR B2 I S AR X E 2 A RS S5 R H L, BAORTE S I R ER i
FE AR T R I A BUR BMI KT 84 385 97 SRR T AL .

2. B RMTTE
2.1. MRMR

AWFFONRTIEVERE 7T, f&IEED) 2018 4£ 7 A & 2019 4E 6 Atz T & K2 e B B R fd Rl 350
BIZEE R B F ARG R 1) NI FEHRYTE 60~95 ¥ IZ4EN; BMI < 24 kgim?; fEfis KEUEH
AU H AT AT B AC & HEAT A SR A DG VA o 2) HERRbRE: A T HOR LR ITUA G <14 A
Okl LI A A A R, B TE 12 AN H SN R Vs R4S S AR R .

2.2. or4H

HRHE TR 1 52 (1) BMI 2 ZbRifE, BAF T S HcHE BMI < 18.50 kg/m? 55 18.50 < BMI < 24.00 kg/m? 4
A H(RAAE R ) B H(E WA EfR24), Hrh A 41524, B4 298 1.

23. W5AE

ORI FE 0 G A e 30 B () — M e S 2R VOB G M)  4E RS B fRE. BMIL YR4iE. 2
PE(FPG). K% R HI(LDL). S HEEL(TC). Wi HEE(PA). HEHAIb).

XPRFFERT GOEAT U R PE4r: 1) Charlson 38 48%k:  FH AW VRAG E4 E3E SLRAS,  IRIEHE AR &
MRS RS & REA T RS TR, AMEB S IR TS A 2) NRS2002: 3B &
HHTEFRGOURE, 13 MEEH R R R ER S IR, W > 3 M RRFEEEFRTIG 3)
FRAIL 558K ([2]: MRAEA LR KIPLI. (KBBBIRE ). MRE NRE. AR FAN 7 AT
VA, W59 540, A8 >3 ATISWIEETSLE AL 4) HEATNREI(ADL) VRS FEAEZIR . AR
HAESE A, W70 100 43, A0 fE e WE B T 5 B BEAE ).

B B RS B Y R H . S A B B AT O 1 AE(12 A)IIBEYE, BV AR D
SEEE IS S EER A HE, 2O E R REO M F(MACE), 18P 2V ipom &
PEINE (AECOPD), i 25 v J it i PERM BRI A A, 7™ By, DA S HA BN Bt S BB T A

ARAFET I B B AR 26 s HH S S an Frid sk BMI B [R) 22
24. GitER*E

BRI R ZORHS SESEN Excel &, SR SPSS 23.0 #AHEAT B8 Ge it 40 . MR I PR i 38
MBS SCHRIR (LI, RSB B N TR, ORI B & Bk on, A EECR A
Pearson 75 ()R 368k fisher ¥EfkG L. KH] Kaplan-Meier 38T 8K A 420, Lt 2B 77
) R B AR, ez RPN Log-rank test HEATRESG . S Cox [BI VAR 2 [ &40 R 2R 3 (R 2E A7 3R 1
fEl R, ABENCHREZR SIS A S WE R, 455K IEE R L (HR) A 2 A8 M. 1)
95% F {5 X [A1 . ZEA7 28] Graphpad Prism7.0 #F4:4i. DL P <0.05 A% 74t Lo
3. MRER
3.1. —RARImER SR LB

FEit 350 il Z AL B M AION, (KK B TR R (A 4H) 52 B, IEH KB TR E4(B 41) 298 5. Hidr A
IR TEIEIA 24 11(46.2%), B k% SHAA 80 1511(26.8%). MZLEE PA. Alb. a4,
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I FE . NRS2002. ADL ##4). FEIiHER. AR ELSFHM4NERBEA ST E (P <0.05). M
# 1.

Table 1. Comparison of general data between low and normal BMI groups
F* 1. K BMI HFIIERE BMI AR —RRZRIEL IR

ik BMI #H(n = 52) 1E% BMI 4(n = 298) 72 P

FW(Y) 60~69 11 (3.1%) 100 (28.6%) 3.623 0.163
70~79 18 (5.1%) 98 (28.0%)
>80 23 (6.6%) 100 (28.6%)

P51 ks 22 (6.3%) 143 (40.9%) 0.573 0.449
5 30 (8.6%) 155 (44.3%)

W4 & (mmHg) <140 36 (10.3%) 198 (56.5%) 0.155 0.694
>140 16 (4.6%) 100 (28.6%)

FPG(mmol/L) <6.1 39 (11.1%) 231 (66.0%) 0.159 0.690
>6.1 13 (3.7%) 67 (19.1%)

LDL(mmol/L) <34 47 (13.4%) 248 (70.9%) 1.715 0.190
>34 5 (1.4%) 50 (14.3%)

TC(mmol/L) <5.2 39 (11.1%) 213 (60.9%) 0.082 0.774
>52 13 (3.7%) 85 (24.3%)

PA(mg/L) <280 48 (13.7%) 232 (66.3%) 5.782 0.016"
>280 4 (1.1%) 66 (18.9%)

Alb(g/L) <40 47 (13.4%) 200 (57.1%) 11.544 0.000
>40 5 (1.4%) 98 (28.0%)

it <6 15 (42.9%) 137 (39.1%) 5.286 0.021"
>6 37 (10.6%) 161 (46.0%)

NRS2002 <3 8 (2.3%) 219 (62.6%) 65.583 0.000"
>3 44 (12.6%) 79 (22.6%)

ADL 74> <80 39 (11.1%) 88 (25.1%) 39.594 0.000"
>80 13 (3.7%) 210 (60.0%)

FEHEK <2 3 (0.9%) 116 (33.1%) 21.691 0.000"
>2 49 (14.0%) 182 (52.0%)

KL SFE 1 24 (6.9%) 80 (22.9%) 7.903 0.005
X 28 (8.0%) 218 (62.3%)

"R P<005 ZERFAGIEENL.

3.2. 5594

3.2.1. Kaplan-Meier X8 EREF O
H4 Kaplan-Meier 755K R0 W45 R4S, BEACR R AN R4S R IR RN 1040 A, 3 AR ALK
AEARRERFN96.3%, 6 HHNAKERNRERFN88.0%, 1HEHNKKENRLERFN 68.0%.
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whoLiE %

. BMI. TC. PA. Alb. 3t/545%0. NRS2002. ADL ¥F4r. ZIEXRIL 9 Mg g K
ARG R B B RN (P < 0.05). HAERER K. BMI < 18.50 kg/m?. TC < 5.2 mmol/L. PA < 280 mg/L .
Alb < 40g/L. 3JifE%r >6. NRS2002>3. ADL 1¥/; <80. FgER >2 MMEXN R EA R RHE
Bm. HAREEEREANRERE, RAEA RE RN YR EFmEP > 0.05). kL FiEIE 2,

Table 2. K-M analysis results of each index
2. BIEFRH) K-M SR

NI EIESE A

IR A% Bk 3 HLRY%) 6 HFKY%) 12 AFK¥%) /4 PHE 95% Cl
flivtE brfER ————————
TR LR
2N 350 96.3 88.0 68.0 10.402 0.152 10.104 10.700
5 % 162 98.2 91.3 71.4 2171 0.141 10708 0.197 10.322 11.094
L 185 94.6 85.1 65.0 10.129 0.228 9.682 10.576
FR () 60~69 111 99.1 95.4 81.6 15562 0.000° 11.241 0.181 10.885 11.596
70~79 116 94.8 87.8 66.3 10.174 0277 9.632 10.716
>80 123 95.1 815 57.0 9.854 0291 9.283 10.424
BMI (kg/m?) <18.50 52 84.2 59.3 34.4 51.181 0.000° 7.433 0.605 6.247 8.620
18.50~23.99 298 98.3 923 722 10.795 0.137 10525 11.064
48 H (mmHg) <140 234 96.1 89.4 66.6 0.156 0.693 10.435 0.184 10.074 10.796
>140 116 96.6 85.3 70.3 10.334 0272 9.800 10.867
FPG (mmol/L) <6.1 270 95.9 87.2 67.1 0.308 0579 10.371 0.177 10.025 10.718
>6.1 80 97.5 91.0 70.8 10509 0.294 9.933 11.085
LDL (mmol/L) <34 295 95.9 87.1 66.5 2.096 0.148 10280 0.171 9.944 10.616
>3.4 55 98.2 92.7 75.6 11.036 0.309 10.431 11.641
TC (mmol/L) <5.2 252 95.2 87.5 64.3 4883 0.027° 10211 0.188 9.842 10.579
>5.2 98 99.0 89.4 772 10.885 0.243 10.409 11.360
PA (mg/L) <280 280 95.7 86.1 63.7 9.931 0.002° 10.169 0.180 9.815 10.523
>280 70 98.6 95.7 84.1 11.296 0.216 10.872 11.719
Alb (g/L) <40 247 95.5 86.2 63.4 6.945 0.008" 10.160 0.193 9.781 10.539
>40 103 98.1 92.2 78.3 10956 0.223 10518 11.394
LR EL <6 152 98.7 96.6 87.3 41.499 0.000" 11.366 0.152 11.069 11.664
>6 198 94.4 815 53.1 9.663 0228 9216 10.110
NRS2002 <3 227 98.2 24.7 78.7 47554 0.000" 11.100 0.141 10.824 11.376
>3 123 92.6 74.8 44.7 8961 0.323 8329 959
ADL {743 <80 127 92.1 74.9 41.9 61.076 0.000° 8.933 0310 8.325 9.541
>80 223 98.6 95.0 81.2 11.169 0.140 10.895 11.444
T ER <2 119 98.3 95.0 82.1 16.630 0.000° 11.180 0.185 10.818 11.542
>2 231 95.2 84.3 60.0 9.978 0.206 9.573 10.382

FE: Cl: AMEIXIE]: N RRRE YRR AERRERHE: P <005, ERASHHHEL.
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3.2.2. Cox ZREREREIH

AT iR Kaplan-Meier 8.5 32047 P < 0.05 19 9 MEAR 5 8 R AR AN R 44 Jm) IS 2 18] R AH %
P, FREMNLR, BAMEER. BMIL TC. PA. Alb. R4, NRS2002. ADL if4r. H§§E%
J 9 M MBIRNRE N AR, BT Cox ZIMEEIASHT. 45 RILE 3.

Table 3. Cox multivariate analysis of end-point events in elderly comorbidities

3. HMEEHBBRERELDEMHH Cox ZRRD

95% CI

A B SE Wald Pl HR
TR kIR
GH -0.017 0.018 0.908 0.341 0.983 0.948 1.019
BMI -0.293 0.058 25.503 0.000" 0.746 0.666 0.836
TC 0.038 0.092 0.170 0.680 1.039 0.867 1.244
PA -0.001 0.002 0.172 0.678 0.999 0.995 1.003
Alb 0.000 0.031 0.000 0.994 1.000 0.941 1.062
LR 0.166 0.065 6.601 0.010" 1.181 1.040 1.341
NRS2002 0.273 0.134 4175 0.041 1.314 1.011 1.708
ADL P43 -0.026 0.006 16.350 0.000" 0.974 0.962 0.987
T RE -0.087 0.152 0.324 0.569 0.917 0.680 1.236

FE: g R¥fE: wald: RU7{H: HR: 03 H, FoRSRARMNKAAIE, Cl. FEXE; THP <005, ERALITFE L.

Cox ZHEBASH4E R &R, BMI. NRS2002. ADL ¥4, s IEEdabrty & im g K AEL R
FIAR A7 2 m K 2 (P < 0.05), H. BMI #/)M(HR = 0.746; 95% CI 0.666~0.836, P < 0.05), NRS2002 & (HR =
1.314; 95% CI 1.011~1.708, P < 0.05), ADL ¥43#8/\(HR = 0.974; 95% CI 0.962~0.987, P < 0.05), 3Ljpitk
8= (HR = 1.181; 95% CI 1.040~1.341, P < 0.05), & KAEAN RSN E, MmILRIERIIA Y
i) £ R AR AN R 45 = AT S I IR R (P > 0.05) . 8] 154 2 40N [R] BMIL 230 2L ) K-M AR A7 il 2% .

BMI
100- —— <18.5kg/m?
2 80 —— 18.5~23.99kg/m>
= 60
§
404
2
R 0] 2%=51.181
P<0.001
0 T T T L T L T
0 2 4 6 8 10 12 14
Months

Figure 1. K-M survival curves for different BMI groups

E 1. ~E BMI S4AFR 3 R B K-M £ 7R

4, e
AT 45 PR, 7 BMI < 24 kg/m? (223000 B BEA T, BMIE#UDN, HE1HERNE
= MACE. AECOPD. &Rl TIA. JEE G, 22 NS R4 RG-S B2 THE . X T BMI
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S G RR AT, TSR, RN A KGE 20 48, HEARW mis LR, &
PEH R LSBT ONES R, R BMI 50T R R ML RTE I “U” Rih2k[4] [5], RIFERARAE R
BMI [ B W AHAL T IR BMI, SETCREIEINN, X5 T BB AR AR A R 45 R AR g
o2,

fi& BMI fEZAE AR IFAD I, HRAE BB MRS FORE, HAERMEE R RIIRE,
MAESLIEEE T, SR BRI 2 4 0 B H A RE . IR BMI KPR 2 A7 2 4R R i %
JIH . AP RGN, INFDRERRAS X A B AV 4 TR . AR,
£ BMI B 2 NBE R, AT A B A A RIRE (6], TR BMI K (i Z 48 NBER K 20 4R 6
TAAE (RS 2 380 - RUOAFE S BMIE S ARE AR NS B IR A, RO s AR,
AT USSR B SRS G, DA IAP e g B A ik, SIS Ak A RS IR S B AL T
AP AR T2 [7], T BRI ER th B AT B AL e 40 A AR SR RE AR PR ROV P 8], #ief oA R B i s L& 97
AREPEENTER LT EFR AT, — BRIBOV™ ERARIBERS, &2 B IR R 2 A K
Myt R R G, COPD 22 KA B IRABEF AT LR A[9], e Z A\HEH, COPD =
FHABZIR AR, VIR N E A [10]. Burak S A[1L]IIRFFE4R H, K BMIAVE F-AN R 5 i T
REFRHE AR I AR T IR % - Park 55 A[12] (7 7T 45 H KU ORFFRKT (K] BMI 2 i 5 COPD [/ B A2 )% - Deutz
A E TR A R BEBE COPD Z4E B H RIBTFT, M8 & B-Fadt-p-F AL T MR AN e R (1 I IR IR AR 78711
(HP-HMB)FIHE T R GIE TR IR 481 REAE IR AR bR A e B VIR K [13]. 0 /1383 (HF) 2
ENHE P B WL LA R GE, HL 2 B2 HH AR P A R . Seko [1414RH, BUIR
(¥ BMI, Rl mEREA LIRS, 5 HF B8 MRS R RN VIS A iiah HE &5
T I AR P M 2 51 RS T AR AR RAR AN E TR B, HF 4R 1 42 B 18 SOEBUR - AR BPIR S 1S E
FRRDLRE— - BAL[15] . HIEATE AR BMI AP 2B A30RIRES, B RESRMAE, Bt ME R &
HARAFAEE FRAR G, & EE IR & TR BT ERR MV IF L T BUE IR SRR TT

AW FAIAFAETE 2 W R IR . B FUR S e O 8 BeBe ORf@ b b3 (0 SRR e B, AR
REZENHAL DAL ERWZE. AT DIIBREI R RS S ST TN RO KA, AhE
PRBILE AR5 IR SCRATT R TS S M E R R ARG Ol . BSOS 1 Emfra], AT BE
AR U TECRT, 0 T2 s A K UBCN TR, YRR A8 R w2, (B IR A iRt 7 —Ff
FIAT R ONAE A SERE TSRO SR 8], SRR, FEMLEI N BRSO, DU
AR R

5. &g

1E BMI < 24 kg/m? [ AE3 B i, (% BMIL st s, 5 NRS2002. fik ADL 43342 0
BB KA MACE, AECOPD. fili - mt Jz TIA, B g K A AT 5] 2 248 N RS NBE BB T- 456 R 45 Ja
ORIV
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