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[ Abstract] Objective To explore the relationship between frailty and adverse outcomes in older trauma
patients in the emergency department. Methods A prospective cohort study was conducted. Older trauma patients
admitted to the emergency department of three tertiary-care hospitals in Chengdu between January 2021 and August 2021
were enrolled. The patients were divided into a frailty group and a non-frailty group according to their assessment results
for Trauma-Specific Frailty Index (TSFI). The end points, including falls, readmission, and deaths, were documented
during the 6-month follow-up. Cox risk regression model was used to analyze the relationship between frailty and adverse
outcomes in older trauma patients in the emergency department. Results A total of 375 older trauma patients in the
emergency department were enrolled, including 131 in the frailty group and 244 in the non-frailty group. After 6 months
of follow-up, the incidences of falls, readmission and deaths in older trauma patients in the emergency department were
18.93%, 14.40%, and 7.73%, respectively. The incidences of falls (28.24% vs. 13.93%, P=0.001), readmission (25.95% vs.
8.20%, P=0.000), and deaths (12.98% vs. 4.92%, P=0.005) in older trauma patients in the emergency department in the
frailty group were higher than those in the non-frailty group. After adjusting for multiple confounding factors using the
Cox regression model, the risks of falls (hazard ratio [HR]=1.859, 95% confidence interval [CI]: 1.070-3.230, P=0.028] and
readmission (HR=2.920, 95% CI: 1.537-5.547, P=0.001) were higher in the frailty group than those in the non-frailty
group, but there was no significant difference in the risk of deaths between the frailty group and the non-frailty group.
Conclusion Frailty is a risk factor for falls and readmissions in older trauma patients in the emergency department and
the association between frailty and the risk of deaths in older trauma patients in the emergency department needs to be
validated by further studies.
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Table1 General characteristics of frail and non-frail older trauma

patients in the emergency department

Frail Non-frail

Characteristic Total patients patients Xz P
(1=375) (n=131) (n=244)

Age/case 27.37 <0.001
60-70 yr. 129 31 98
71-80 yr. 166 53 113
81-90 yr. 80 47 33

Sex/case 0.164 0.685
Men 157 53 104
Women 218 78 140

Ethnicity/case 1.340 0.247
Han Chinese 372 129 243
Others 3 2 1

Highest education 0.085 0.770
attained/case
Junior high school or below 208 74 134
Senior high school or above 167 57 110

Cause of trauma/case 0.536 0.765
Traffic accidents 143 47 96
Falls 217 78 139
Others 15 6 9

Location of trauma/case 0.050 0.997
Limbs 226 79 147
Head 74 26 48
Chest 42 15 27
Others 33 11 22

ISS score/case 1.483 0.223
<16 257 95 162
=16 118 36 82

Chronic diseases/case 12.188 <0.001
No 169 43 126
Yes 206 88 118

Nosocomial 85.880 <0.001
complications/case
Yes 88 67 21
No 287 64 223

®2 EHASERBANGRAATRERLR
Table 2 Comparison of adverse outcomes at 6 months after sustaining

trauma between the frail and non-frail patient groups

Total Frailty =~ Non-frailty 2

Adverse outcomes (n=375)  (n=131) (n=244) X P

Fall/case (%) 71 (18.93) 37(28.24) 34(13.93) 11.372 0.001

Readmission/case (%) 54 (14.40) 34(25.95) 20(8.19) 21.805 <0.001

Deaths/case (%) 29(7.73) 17(12.98) 12(4.92)  7.759 0.005
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Fig 1 Relationship between frailty and falls within 6 months in older

trauma patients of the emergency department

1.0F
0.8 F
Ei
E 0.6 -
2
Eoaf
©)]
0.2
Frailty
No
0+ -1 Yes

0 5 10 15 20 25
Readmission time/week

2 BHERLBFNGEEANANBARKXR
Fig 2 Relationship between frailty and readmission within 6 months in

older trauma patients of the emergency department
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Fig 3 Relationship between frailty and death within 6 months in older

trauma patients of the emergency department
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Table 3 Results of the univariate Cox proportional hazards regression

Adverse outcomes Factor B SE Wald )(2 P HR 95% CI
Fall Frailty 0.811 0.238 11.636 0.001 2.249 1.412-3.584
Age 0.569 0.163 12.132 <0.001 1.767 1.283-2.435
Sex -0.407 0.254 2.573 0.107 0.666 0.405-1.094
Ethnic group 3.013 5.675 0.282 0.595 20.356 0.000-34.985
Highest education attainment 0.041 0.238 0.029 0.864 1.042 0.653-1.661
Cause of trauma -0.016 0.214 0.005 0.942 0.985 0.647-1.498
Location of trauma -0.010 0.120 0.008 0.931 0.990 0.782-1.253
ISS -0.005 0.257 0.000 0.985 0.995 0.602-1.646
Chronic diseases 0.547 0.251 4.746 0.029 1.727 1.056-2.825
Nosocomial complications 0.511 0.254 4.062 0.044 1.667 1.014-2.741
Readmission Frailty 1.281 0.282 20.649 <0.001 3.601 2.072-6.258
Age 0.595 0.186 10.198 0.001 1.814 1.259-2.614
Sex —-0.475 0.293 2.628 0.105 0.622 0.350-1.104
Ethnicity -1.092 1.010 1.171 0.279 0.335 0.046-2.426
Highest education attainment 0.073 0.273 0.071 0.790 1.076 0.630-1.836
Cause of trauma 0.158 0.247 0.410 0.522 1.171 0.722-1.901
Location of trauma 0.039 0.135 0.085 0.771 1.040 0.798-1.355
1SS 0.711 0.273 6.788 0.009 2.036 1.193-3.477
Chronic diseases -0.200 0.272 0.540 0.463 0.819 0.480-1.396
Nosocomial complications 1.192 0.273 19.130 <0.001 3.294 1.931-5.620
Deaths Frailty 1.019 0.377 7.307 0.007 2.771 1.323-5.803
Age 0.716 0.259 7.671 0.006 2.047 1.233-3.399
Sex -0.489 0.401 1.484 0.233 0.613 0.279-1.347
Ethnicity 3.013 9.156 0.108 0.742 20.339 0.000-42.790
Highest education attainment 0.449 0.373 1.445 0.229 1.566 0.753-3.257
Cause of trauma 0.226 0.337 0.447 0.504 1.253 0.647-2.472
Location of trauma 0.176 0.172 1.045 0.307 1.192 0.851-1.670
1SS 1.337 0.383 12.203 <0.001 3.808 1.798-8.064
Chronic diseases —0.432 0.373 1.338 0.247 0.649 0.312-1.350
Nosocomial complications 1.308 0.372 12.382 <0.001 3.698 1.785-7.661

B: regression coefficient; SE: standard error; HR: hazard ratio; CI: confidence interval.
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Table 4 Results of the multivariate Cox proportional hazards regression

Adverse outcomes Factor B SE Wald XZ P HR 95% CI
Fall Frailty 0.62 0.282 4.844 0.028 1.859 1.070-3.230
Age 0.424 0.333 1.622 0.203 1.528 0.796-2.933
Chronic diseases 0.307 0.26 1.402 0.236 1.36 0.818-2.261
Nosocomial complications —-0.147 0.36 0.166 0.684 0.864 0.426-1.749
Readmission Frailty 1.072 0.327 10.716 0.001 2.920 1.537-5.547
Age 0.330 0.193 2.917 0.088 1.390 0.953-2.029
Nosocomialcomplications 0.427 0.334 1.629 0.202 1.532 0.796-2.951
1SS 0.902 0.279 10.445 0.001 2.463 1.426-4.256
Deaths Frailty 0.797 0.426 3.496 0.062 2.219 0.962-5.115
Age 0.769 0.534 2.076 0.150 2.159 0.758-6.149
1SS 1.561 0.398 15.415 <0.001 4.762 2.185-10.38
Nosocomial complications 0.722 0.439 2.703 0.100 2.059 0.87-4.871

B: regression coefficient; SE: standard error; HR: hazard ratio; CI: confidence interval.
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Table 5 Subgroup analysis and multiplicative interaction analysis of the relationship between frailty and adverse outcomes in older trauma patients of

the emergency department

Multivariate Cox analysis

Adverse outcomes Subgroup n HR (95% CI) 7 P,..
Fall Agelyr. 0.001
60-69 129 3.875(1.077, 13.942) 0.038
70-79 166 2.647 (1.288, 5.439) 0.008
=80 80 0.844 (0.239, 2.980) 0.792
Chronic diseases 0.073
No 169 3.524 (1.518, 8.178) 0.003
Yes 206 1.188 (0.562, 2.509) 0.652
Nosocomial complications 0.626
No 287 1.747 (1.357, 3.190) 0.049
Yes 88 4.474 (0.845, 23.688) 0.078
Readmission Agelyr. 0.463
60-69 129 0.943 (0.225, 3.950) 0.936
70-79 166 8.349 (3.405, 20.471) <0.001
=80 80 13.614 (2.389, 77.294) 0.003
Nosocomial complications <0.001
No 287 9.476 (4.185, 21.456) <0.001
Yes 88 0.416 (0.154, 1.124) 0.084
1SS 0.398
<16 257 1.389 (0.465, 4.145) 0.556
=16 118 3.983 (1.720,9.211) 0.001
Deaths Agelyr. 0.706
60-69 129 0.661 (0.086, 5.059) 0.690
70-79 166 4.479 (1.401, 14.322) 0.011
=380 80 3.190 (0.533, 19.083) 0.204
1SS 0.119
<16 257 0.225 (0.038, 1.344) 0.102
=16 118 3.587 (1.335, 9.636) 0.011
Nosocomial complications 0.114
No 287 4.166 (1.437, 12.081) 0.009
Yes 88 0.978 (0.267, 3.575) 0.973

HR: hazard ratio; CI: confidence interval. Variables adjusted for each model: falls (age, chronic diseases, nosocomial complications), readmission (age,

nosocomial complications, ISS), death (age, nosocomial complications, ISS).
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