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The National Institutes of Health defines frailty
as an age-related increase in vulnerability due to wors-
ened outcomes from everyday or acute stressors.! Low-
energy mechanisms of trauma, classified as simple falls
from a sitting or standing position, are more common
in older adults. Physicians and hospitals should expect
to see an increase in frail, geriatric trauma patients. It
is important to characterize frailty early, as it will affect
how a patient is treated.

The Trauma Service at Penn Medicine Lancast-
er General Health works closely with the Geriatric

Table |. Dalhousie Clinical Frailty Scale

Frailty Score Description
I: Very Fit

2: Well

Robust, active, energetic, motivated.

Medicine Service when caring for trauma patients
aged 65 years and older. Our clinicians began imple-
menting the Clinical Frailty Scale (CFS) in 2019 to
better assess the needs of geriatric trauma patients.
The CFS measures frailty on a scale from one to nine
(see Table 1).2

Our research team in the Trauma and Acute
Care Surgery Department conducted three retro-
spective studies on the effects of frailty, each utiliz-
ing the CFS looking at pelvic fractures, delirium,
and rib fractures. Each study was approved by our
organization’s Institutional Re-
view Board, and none received
funding. Data were provided by
the trauma registry and stored in
a database management system
to ensure the protection of all pa-

3: Managing Well
4: Vulnerable
5: Mildly Frail

6: Moderately Frail

7: Severely Frail
8: Very Severely Frail

9: Terminally [l

No active symptoms of disease, occasionally active.

Medical problems are well controlled, not regularly active.
Independent, limited activity due to symptoms of disease.

Evident slowness, requires assistance with daily activities.

Requires assistance with all outdoor and housekeeping
activities, may require assistance with routine personal
care activities such as bathing and dressing.

Completely dependent on others for personal care
due to either a physical or cognitive cause.

Completely dependent, approaching end of life.

A life expectancy of less than 6 months.

tient health information.

FRAILTY AND GERIATRIC PELVIC
FRACTURES

Our first frailty study, “Frailty
Is Associated with Worse Outcomes
in Geriatric Pelvic Fractures,”® con-
ducted in 2022, examined out
comes of frail, geriatric trauma pa-
tients with pelvic frailty fractures,
defined by the World Health Orga-
nization as “a fracture that is caused
by an injury that would be insuffi-
cient to fracture normal bone.” In
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the pelvis, these can occur as a result of low-energy
trauma such as a ground-level fall* and are likely to in-
crease as the population ages.

Geriatric patients are at an increased risk of frailty
fractures.* Frail, geriatric patients sustaining pelvic
fractures may have complications that their younger
counterparts do not due to decreased bone density in
the pelvis. Many pelvic fractures can be treated non-
operatively if recovery and symptoms are closely moni-
tored. There is limited research on frailty in geriatric
patients and, more specifically, on frail patients with
pelvic fractures. Therefore, we sought to determine
if there was an association between frail, geriatric pa-
tients with pelvic fractures and worsened outcomes.

Our study included all geriatric patients who were
aged 65 years and older presenting to our Level I Trau-
ma Center between January 1, 2019, and September
30, 2021, who sustained a pelvic fracture and had a
documented frailty score. Geriatricians at our institu-
tion utilize the Dalhousie Clinical Frailty Scale to as-
sign patients a rating where 1 indicates a patient who
is very fit and 9 indicates terminal illness.

Frailty scores are assigned based on a patient’s pre-
injury characteristics (see Table 1 on page 41).? For this
study, patients were stratified into two groups: frail

(CFS score >4) and non-frail (CFS score <4). Seventy

patients met criteria to be included in this study. Of
these 70 patients, 59% (n = 41) were frail and 41%
(n = 29) were non-frail. All patients sustained a blunt
mechanism of injury.?

As shown in Table 2, frail patients in this study
were found to be older than their non-frail counter-
parts, and Glasgow Coma Scale was found to be lower
in the frail group as was functional status at discharge.
Frail patients were more likely to be discharged to a
skilled nursing facility and less likely to be discharged
to an acute rehabilitation center. We found no differ-
ence between frail and non-frail patients regarding
their Injury Severity Score, emergency department
(ED) length of stay, intensive care unit (ICU) length of
stay, or hospital length of stay. Additionally, we found
no difference in mortality between frail and non-frail
patients.’

Although there was no difference in mortality
between frail patients and non-frail patients who sus-
tained pelvic fractures, frail patients had an overall
worse outcome than their non-frail counterparts. Frail
patients, on average, had a lower functional status at
discharge, and nearly two-thirds of the sample were dis-
charged to a skilled nursing facility.

Earlier studies have demonstrated a higher frailty
score correlates with increased risk of mortality,> yet

Table 2. Characteristics of Frail vs. Non-Frail Population

- Not Frail
Characteristics (n = 29)
Gender? 44.8
Age® 75 (69-84)
Glascow Coma Scale® 15 (15-15)
Functional Status at Discharge® 16 (16-18)
Discharge Destination

Skilled Nursing Facility? 20

Rehabilitation Center? 52
Injury Severity Score® 10 (16-20)
Length of Stay

Emergency Department (minutes)? 252

Intensive Care Unit (days)® I (0-1)

Hospital (days)® 4 (3-7)
Mortality? 4

Frail

(n = 41) p-value
24.4 0.120
87 (81-92) <0.001*
14.5 (14-15) 0.008*
14.5 (12-16) 0.015%
65.8 <0.001*
I5.8 <0.004*
9 (5-12) 0.118
301 0.147
0(0-1) 0.302
4(3-6) 0.790
3 0.438

Results reported as: a = n (% of population); b = median (IQR); * indicates a significant p-value (<0.05). Functional status at discharge is scored out of a
maximum score of 20 where | to 4 points are allotted from each of five domains: feeding, locomotion, expression, transfer mobility, and social interaction.
A score of | indicates complete dependence and 4 indicates complete independence.
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Table 3. Characteristics of Frail Patients Stratified by Delirium

Characteristics N R iy
(n = 1,277)
Age® 80 (73-87)

Gender: Male* 575 (45%)

Hospital Length of Stay® 3 (4-6)
ICU Length of Stay® 0 (0-1)
Injury Severity Score® 9 (5-13)

Prescribed Benzodiazepine® 247 (19.3%)

Prescribed Narcotic(s)? 722 (56.5%)

Intubation? 65 (5.1%)
Restraints Used? 65 (5.1%)
Urinary Tract Infection® 13 (1%)

Discharged to SNF? 393 (30.8%)

Frailty Score® 4 (3-5)

Delirium —value
(n = 40) prvait
80 (76-88) 0.545
20 (50%) 0.629
7 (6-12) <0.001*
I (1-4) <0.001*
10 (9-19) 0.004*
19 (47.5%) <0.001*
31 (77.5%) 0.009*
5 (12.5%) 0.057
10 (25%) <0.001*
5 (12.5%) <0.001*
18 (45%) 0.001%
4 (4-6) 0.669

Results reported as: a = n (% of population); b = median (IQR); * indicates a significant p-value (<0.05). ICU: intensive care unit; SNF: skilled nursing facility.

we did not find an increase in mortality; this could
be due to our smaller sample size and stratification of
patients into frail and non-frail categories. Further
consideration and investigation are necessary to iden-
tify potential means to mitigate the increased risk of
morbidity in this patient population.

DELIRIUM AND GERIATRIC TRAUMA

The second study, “There’s No Place Like Home:
Delirium as a Barrier in Geriatric Trauma,”® conduct-
ed in 2024, focused on the effect of delirium in geriat-
ric trauma patients. Delirium, a state of being in which
a patient is confused for a period of time, is common
among geriatric patients.” Although typically a tempo-
rary state of being, it can have a prolonged course with
lasting effects. Delirium is also more common among
those hospitalized for severe illnesses and requiring a
higher level of care.

Many factors can increase the risk of delirium
including infection, dementia, malnutrition, and ad-
mission to the ICU.*® Delirium is commonly under-
diagnosed and, if initially overlooked, can be more
costly and often fatal.” Delirium can lead to longer
hospital length of stay, increased hospital costs, and
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greater risk of in-hospital mortality.” Therefore, we
conducted this study to understand the modifiable
and non-modifiable factors associated with the devel-
opment of delirium in the geriatric trauma population.

This retrospective chart review study included all
geriatric trauma patients who were admitted to our
Level I Trauma Center with a documented frailty score
from January 1, 2019, to September 30, 2021. Frailty
scores were assigned by a geriatrics provider utilizing
the CFS outlined in Table 1 on page 41.° Patients were
stratified into two groups: delirium (D) and without
delirium (ND). A diagnosis of delirium was confirmed
by a geriatrician.

As shown in Table 3, 1,317 patients met inclu-
sion criteria of this study for having a documented
frailty score and being aged 65 years and older. Of
these, 3.04% of patients (n = 40) were found to have
delirium.® There was no significant difference in
age or gender between patients with delirium and
patients without delirium, however patients with de-
lirium stayed in the hospital for a median length of
seven days, while the median length of stay for those
who did not have delirium was three days. Those
with delirium stayed in the ICU one day, while those
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without delirium stayed zero days. The Injury Sever-
ity Score was found to be higher in those with de-
lirium than those without (10 versus 9).

Additionally, those who experienced delirium as
opposed to those who did not experience delirium
were more likely to have had a benzodiazepine pre-
scribed preadmission (47.5% versus 19.3%) and to
have had a narcotic prescribed preadmission (77.5%
versus 56.5%).

Patients who experienced delirium as opposed to
those without delirium were more likely to be intu-
bated (12.5% versus 5.1%), to be placed in restraints
(25% versus 5.1%), to have a urinary tract infection
(12.5% versus 1%), and to be discharged to a skilled
nursing facility (45% versus 30.8%). When comparing
frailty scores for the delirium group versus no delirium
group, there was no significant difference in median
frailty score.®

Women had longer stays in both the hospital (8
days, interquartile range [IQR] = 6.5-14.5, versus men:
6 days, IQR = 4.5-8, p = 0.022) and in the ICU (3.5
days, IQR = 1-5, versus men: 1 day, IQR = 0-3, p =
0.016). Furthermore, women were more likely than
men to have a urinary tract infection (20.0% of wom-
en versus 5% of men, p = 0.049) and to be discharged
to a skilled nursing facility (50% of women versus 40%
of men, p = 0.007).

Upon multivariable logistic regression to assess
risk of delirium, we found an increase in hospital
length of stay (adjusted odds ratio (AOR): 1.08, p =
0.016), positive urine drug screen (AOR: 2.587, p =
0.041), and documented urinary tract infection (AOR:
5.206, p = 0.018) were significant risk factors for devel-
oping delirium.

Surprisingly, delirium and frailty were not direct-
ly correlated in our study. What we found instead
was that geriatric patients with delirium were more
likely to be female and discharged to a skilled nursing
facility.”

This reaffirms our hypothesis that delirium and
frailty must both be considered when caring for a ge-
riatric trauma patient and further highlights results
from our pelvic fracture study, which found that frail
patients were more likely female and more likely to be
discharged to a skilled nursing facility.

FRAILTY AND GERIATRIC RIB FRACTURES
For our third study, “Rib Fractures and Frailty in
Geriatric Trauma Patients,”'® also conducted in 2024,
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we examined the outcomes associated with frail, geriat-
ric patients who present with rib fractures. In this ret-
rospective chart review study, we included all geriatric
patients (aged 65 years and older) with a documented
frailty score and two or more rib fractures. Patients
were stratified into multiple groups, including frail ver-
sus non-frail cohorts, and stratified based on number
of rib fractures (<3 versus >3).

As shown in Table 4, a total of 356 patients met
inclusion criteria; of these, 44.38% of patients (n =
158) were frail. When stratified by the number of rib
fractures, we found 56.75% of the 356 patients had
>3 rib fractures. Frail patients were more likely to be
female (60.76% versus 43.94%, p = 0.002) and older:
median age of frail patients was 84 years; median age
of non-frail patients was 76 years.

Frail patients, as opposed to non-frail patients,
were less likely to live at home before their injury
(72.6% versus 91.62%), were more likely to be dis-
charged to a skilled nursing facility (50.63% versus
16.67%), and were more likely to have been receiving
anticoagulants (43.67% versus 29.29%). Frail patients
were also more likely to have had a fall as the mecha-
nism of injury (89.87% versus 76.26%).

As in our first study, we found that frail patients,
as opposed to non-rail patients, were more likely to
have a lower functional status at discharge than their
non-frail counterparts (16 versus 18). It is important to
note that a lower functional status at discharge likely
correlates with poorer outcomes.

Pain, Inspiration, and Cough (PIC) scores range
from 3-10 and help describe the severity of symptoms
in patients with rib fractures; lower scores correlate
with more severe presentation. In our study, patients
who were frail, as opposed to those who were not frail,
were more likely to have lower — or more concerning —
PIC scores (7 versus 8). Additionally, patients with >3
rib fractures, as opposed those with <3 rib fractures,
were more likely to be admitted to the ICU from the
ED (33.17% versus 18.18%).1° Additional results of
this study are further outlined in Table 4.

CONCLUSION

Given the relative lack of studies on frailty in the
geriatric trauma population, additional research must
be done to gain more conclusive results. One study
idea from our research team aims to investigate the cor-
relation between traumatic injuries and osteoporosis
in frail, geriatric females.
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Table 4. Characteristics of Patients Stratified by Frailty and Rib Fractures

. . <3 Rib >3 Rib
Characteristics '(\:f: T;gl)l @ F=ra|.|5IS) p-value Fractures Fractures p-value
(n = 154) (n =202)
Age® 76 (71-83) 84 (76-89) <0.001* 82 (73-88) 78 (73-86) 0.250
Gender: Male? 11 (56.06%) 62 (39.24%) 0.002%* 75 (48.70%) 98 (48.51%) 0.972
Race: White? 193 (97.47%) I51 (95.57%) 0.725 149 (96.75%) 195 (96.53%) 0.38I
PIC Score® 8 (7-9) 7 (7-8) <0.001* 8 (7-9) 8 (7-8) 0.03*
Home Prior to Admission? 164 (91.62%) 106 (72.6%) <0.001* 111 (77.62%) 159 (87.36%) 0.061
Mechanism of Injury: Fall? I51 (76.26%) 142 (89.87%) 0.05* 140 (90.91%) 153 (75.74%) 0.003*
Number of Rib Fractures® 4 (3-6) 4 (3-5) 0.036* 3(2-3) 54-7) <0.001*
Injury Severity Score® 10 (9-10) 9 (9-10) 0.163 9 (5-10) 10 (9-10) <0.001*
ED Glasgow Coma Scale® 15 (15-15) 15 (15-15) 0.001* I5 (15-15) 15 (15-15) 0.179
Hospital Length of Stay® 4 (2-7) 5 (3-7) 0.001* 4 (3-7) 4 (4-8) 0.289
Discharged from ED to ICU? 50 (25.25%) 45 (28.48%) 0.577 28 (18.18%) 67 (33.17%) 0.009*
Received Anticoagulants® 58 (29.29%) 69 (43.67%) 0.005* 64 (41.56%) 63 (31.19%) 0.043*
Discharged to SNF* 33 (16.67%) 80 (50.63%) 0.001* 58 (37.66%) 55 (27.23%) 0.043*
LD"is"Z‘:;ng‘;’;“i°"a' Status at 18 (16-20) 16 (15.5-18)  0.001* 18 (16-20) 18 (16-19) 0.721
Had a DNR Order? 38 (19.19%) 80 (50.96%) 0.001* 53 (34.64%) 65 (32.18%) 0.626
Mortality? 5 (2.53%) 3 (1.90%) 0.692 0 (0.00%) 8 (3.96%) 0.012%
Readmission® 16 (8.12%) I (6.96%) 0.919 11 (7.14%) 16 (7.96%) 0.027*

Results reported as: a = n (% of population); b = median (IQR); * indicates a significant p-value (<0.05). PIC: Pain, Inspiration, and Cough; ED: emergency
department; ICU: intensive care unit; SNF: skilled nursing facility; DNR: do not resuscitate.
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Another study idea includes preemptive frailty
screening on patients who use anticoagulants to
determine if they have increased frailty risk.!® The
continued study of frailty factors can be important
in the prevention and treatment of the aging U.S.
population.

Frailty must be considered by clinicians when car-
ing for a geriatric population. Because a state of frailty
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