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Abstract
Geriatric patients (> age 65) present unique challenges in
trauma care. They are predisposed to lower-energy inju-
ry mechanisms, especially falls, and may have baseline
comorbidities which limit comprehensive examination
or blunt the physiologic response to trauma. These fac-
tors contribute to undertriage and have led to exploring
whether the geriatric population should have unique and
specific triage criteria. Frailty is also a major age-related
contributor to poor clinical outcomes following trauma.
This review focuses on novel clinical management
strategies that have shown to improve geriatric trauma
outcomes. Frailty screening and interdisciplinary inter-
ventions can lower rates of readmission and delirium.
Environmentally focused treatment bundles can reduce
the duration and severity of delirium. Formal medication
reconciliation is associated with reductions in hospital
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readmissions and prescribing errors. Early establishment
of goals of care may improve process-related outcomes
and should be a target for institutional quality improve-
ment.

The field of geriatric trauma care is rapidly evolving
to meet the needs of an aging global population. Emerg-
ing evidence is enabling more effective systems-based
care. Triage practices remain an area of ongoing refine-
ment. Accurate estimation of frailty will be central to fu-
ture research.

Keywords: Trauma; geriatrics; elderly; trauma cen-
ters; state-of-the-art review

Background

Geriatric trauma (GT) is defined as that which affects
patients aged 65 years or older.!® Since the early 1990’s,
the incidence of GT has more than doubled, and GT
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patients now represent over half of trauma-related admis-
sions at many institutions.*® Aging weakens the physi-
ologic response to stress across all organ systems, and
this complicates recovery from injury.” Old age is a risk
factor for mortality, morbidity, and undertriage in trauma
care. Due to an aging global population, there remains
great need for novel clinical strategies that improve geri-
atric trauma care.

Objectives

This article presents the best available evidence on
epidemiology, outcomes, and clinical management strat-
egies associated with the GT population. We performed a
state-of-the-art review in a six-stage process.® The prima-
ry research question was: Which modern evidence-based
practices facilitate high-quality care in the GT popula-
tion? We limited our review to articles published in 2013
or later, except for when contextualizing the current state
of the field. PubMed and Google Scholar databases were
searched for recent evidence in key concentrations in-
cluding frailty, delirium, overtriage, polypharmacy, pal-
liative care, and fracture risk reduction. Citation lists of
relevant articles were also searched to discover more lit-
erature.

Findings

Epidemiology and Outcomes

Popular consensus is that the age cutoff defining geri-
atric trauma is 65 years old. The use of a discrete age
helps facilitate research and inform policy, but practicing
clinicians understand that patients can be physiologically
younger or older than they appear. The age 65 thresh-
old is based on historical data showing sharp increases in
trauma-related mortality starting around that age. Recent
data has suggested that age-related mortality from trau-
ma starts to increase greatly around age 55 rather than
65.%101112 The ideal age and methods for defining a “geri-
atric” patient remains a topic of ongoing discussion.'!

The proportion of trauma affecting geriatric patients
has more than doubled since the 1990’s and is recently es-
timated at 33% to 54%.%>1313 Falls account for over 60%
of GT injuries.?**' The second most common mechanism
is motor vehicle accidents. The hospital mortality rate for
geriatric trauma patients is around 10%, and trauma pa-
tients older than 65 years have a 300-400% higher risk
for trauma mortality as compared to those younger.'*!¢!8
The elderly are also around twice as likely to experience
postoperative complications and unplanned readmission. '
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Frailty

Frailty is a general inability to tolerate stress. Frailty
worsens the effects of trauma and prolongs recovery from
injury.?® For a long time, frailty assessment was a clini-
cal gestalt influenced by obvious factors such as muscle
mass and mobility. Over the years, objective measures
of frailty have emerged. In the GT population, use of the
Trauma-Specific Frailty Index (TSFI) is recommended.'
It has been prospectively validated for the prediction of
mortality, morbidity, discharge disposition, and readmis-
sion in GT patients.?'* Importantly, it also identifies pre-
frail patients at high risk for progression to frailty. The
TSFI c-statistic ranges from 0.75 to 0.83 for composite
outcomes, which is superior to comparable alternatives.*
Very few publications have directly compared multiple
frailty indices simultaneously in the GT population.” Be-
cause the TSFI is best-applied to an awake, participative
patient, is important to develop robust, simple alterna-
tives to the TSFI that do not require direct participation.
Frailty screening is important because multiple studies
have reported over 70% reductions in readmissions af-
ter implementing multidisciplinary protocols to diagnose
and support frail patients.?*?” In-hospital frailty identifi-
cation has also shown to reduce delirium rates by over
50%.*" Examples of frailty-triggered interventions in-
clude medication reconciliation, early physical therapy,
bowel regimens, adequate pain control, and judicious
fluid resuscitation.

Undertriage

Undertriage is well-documented in the GT population
and i1s multifactorial. Key drivers include low energy
mechanisms, misleading vital signs, and limited patient
participation for cognitive reasons. These factors can
result in misestimation of illness acuity and inadequate
or delayed care. Institutional geriatric trauma volumes
correlate with mortality benefits, and high-volume GT
centers tend to achieve better outcomes than low-volume
centers.”®?’ The challenge lies in correctly identifying
high risk GT patients who would most benefit from spe-
cialized care. Trauma triage guidelines evolved around a
focus on preventable mortality from hemorrhagic shock,
and the phenotype of the GT patient with traumatic brain
injury can be vastly different than that of the young ex-
sanguinating patient.

A 2019 multi-institutional prospective study showed
that current American guidelines have low sensitivity
for identifying seriously injured GT patients.** The study
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tested geriatric-specific triage criteria which incorporat-
ed adjusted vital sign thresholds and presence of multi-
ple comorbidities. The modified criteria had dramatically
increased sensitivity (90% vs. 37%) but significantly re-
duced specificity (17% vs. 90%). Generally, a tool with
low sensitivity lends itself to undertriage while a tool
with low specificity leads to overtriage. Although ideal
risk thresholds are unclear, current cultural consensus
is that GT-specific triage tools would benefit from in-
creased sensitivity. Recent trauma activation guidelines
include age-based hemodynamic thresholds for major
trauma activation—a systolic blood pressure below 110
mmHg generally triggers activation for patients above
age 65, compared to a cutoff of less than 90 mmHg for
younger patients. Additionally, the ground-level fall on
antithrombotic agents is now considered major trauma
criteria at several institutions, but this strategy can pre-
dispose to overtriage.*

There is currently no prehospital triage tool that ac-
curately identifies severely injured GT population.’’ A
recent review identified 14 studies since the year 2000
that have assessed major trauma prehospital triage tools
in the GT population.®! There was great heterogeneity in
outcomes reported, no studies assessed more than 2 tools
simultaneously, and risk of bias was high in most reports.
Moving forward, geriatric triage will remain an area of
high research priority.

Osteoporosis

Several institutions utilize vitamin D screening, as de-
ficiency has been linked to worse functional outcomes.*
In the general adult population, calcium-vitamin D
(Ca/D) supplementation lowers risk for future hip frac-
tures (RR 0.61-0.84).* However, only two RCTs have
specifically enrolled geriatric patients with traumatic
fractures, and no conclusive evidence exists for the GT
population.*** Given the risk-reductive benefit of Ca/D
therapy observed in the general population, it is reason-
able to screen GT patients for deficiency and to provide
supplementation for deficient patients, however this is
based on incomplete evidence.

Delirium

The incidence of hospital delirium in the overall GT
population ranges from 3% to 17%.%**" In the intensive
care unit, rates can range from 14% to 61%.°%*° Delirium
prolongs hospital length of stay by at least 4 days on av-
erage.’**! Modifiable risk factors include polypharmacy
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and use of restraints.** Confirmation of a delirium diag-
nosis can be difficult due to the phenomenon’s character-
istic fluctuating course of consciousness. The Confusion
Assessment Method (CAM) has been validated several
times in the GT population and is the gold standard de-
lirilum diagnostic tool for both clinical and research use;
context-specific variants have been validated for use in
emergency and critical care settings.*?43:4445

In 2022, Stanford University published a geriatric
trauma care pathway associated with 50% reductions in
delirium.* The design focused on the 4M framework of
values proposed by the Institute of Healthcare Improve-
ment: medication, mentation, mobility, and what mat-
ters.’ Order sets were implemented in clinical software
with nonpharmacological interventions and age-correct-
ed medication dosages. Key process measures included
adequate pain control, mobilization within 24 hours, and
early advanced care planning if not already completed.
A similar pre-post study from 2017 showed a significant
3.7-day reduction in delirium duration after implemen-
tation of a treatment protocol involving antipsychotic
medications and nonpharmacologic interventions.* Em-
phasis was placed on promoting restfulness through ap-
propriate light exposure, extended quiet hours, reduced
lab draws, and orienting auditory and visual aids. Finally,
from a financial perspective, implementation of updat-
ed delirium and sedation guidelines has been associated
with savings of $4.3 million over a 5-year period.*

Several pharmacologic interventions have been ex-
plored for delirium prophylaxis, and most are relative-
ly understudied in the trauma population. A 2020 me-
ta-analysis found that for surgical ICU patients—a de-
partment that usually also manages critical traumas—only
dexmedetomidine and risperidone were associated with
significant reductions in delirium risk.’® Across all types
of ICU, quetiapine was associated with the best response
rate to treatment of delirium of any tested medicine (OR
8.00, 1.41-45.41).%°

Polypharmacy

Around 10% of geriatric admissions are related to ad-
verse drug events.’'*> Medication reconciliation, or the
auditing of prescribed substances, can mitigate the use
of potentially hazardous medications in older adults.*
The Beers Ceriteria, first published in 1991, have histor-
ically been central to successful medication reconcil-
iation. More recently, the STOPP/START criteria were
developed to support not only deprescribing of risky
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medications but also introduction of helpful medica-
tions.** Guidelines support using these criteria in formal
medication reconciliation, which can be partially auto-
mated through software.'** There is evidence that struc-
tured medication reconciliation programs can reduce
prescribing errors at time of discharge, especially when
a pharmacist is involved.” A 2024 meta-analysis of pro-
spective studies found that formal medication reconcilia-
tion programs significantly reduced hospital readmission
rates (HR 0.92, CI: 0.85-0.99).°° However, no effect on
mortality was observed.

Palliative care

Establishing goals of patient care is best done long
before critical decisions are needed. Current guidelines
state that a positive frailty screen should trigger palliative
care processes, starting with a conversation with patients,
family, or friends to establish goals of care. This provides
most value when done within the first 3 days of hospital-
ization.”” However, data suggests that fewer than 20% of
critically ill trauma patients establish goals of care within
the first 3 hospital days.*® Early goals of care conversa-
tions are associated with significant reductions in ICU
length of stay, duration of mechanical ventilation, and
tracheostomy.*® The literature lacks prospective evidence
to support these results, and this is an area of ongoing
study.

Conclusions

Geriatric trauma care has greatly evolved over the
past decade. Accurate estimation of frailty is the cen-
tral concept in the field. Modern best practice data sup-
ports interdisciplinary pathways for the diagnosis and
treatment of frailty and delirium, as well as for guiding
end-of-life decision making. The TSFI and CAM are rec-
ommended for the diagnosis of frailty and delirium, re-
spectively. Formal medication reconciliation may reduce
polypharmacy, prescribing errors, and readmission rates.
Evidence-based guidance is still wanted for key topics of
overtriage and fracture risk reduction.
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