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Acute Care Surgery
• 6 full-time faculty, physician extenders
• 1,500 trauma evaluations/year
• 2,000 EGS evaluations/year
• ACGME – approved SCC fellowship
• 14 – bed trauma and surgical ICU with procedure and 

operating room
• $6.1 million external research funding
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Our Goal

• Nationally recognized center of excellence
– Clinical care, research, outreach education

• Patient-centered, outcome-focused, data-driven 
cost-effective care

• Train competent surgeons capable of managing 
any surgical emergency
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Objectives

• Define and describe frailty and its relevance to 
surgery and trauma

• Measure frailty
• Use frailty as part of a comprehensive geriatric 

assessment designed to optimize functional 
recovery

Aging Population

• The elder population is growing… and will 
continue to grow

• 13.5% population (plateau 22%, 2050)

US Social Security Administration, 2007 OASDI Report

Resource Utilization

• While hospitalizations down overall, age over 65 
group about 35%

• Higher proportion of inpatient days 

HCUP 2012, Agency for Healthcare Research and Quality
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Emergency Surgery

• Multi-institutional review of EGS patients, 
comparing elder (≥ 65) vs. younger
– 68,003 procedures, 186 hospitals
– 26% elderly, average 76 years old
– Elderly had

• Higher ASA classification
• Lower baseline functional status
• More co-morbid conditions

Emergency Surgery

• Higher 30-day serious morbidity (28% vs. 8%) 
and mortality (15% vs 2.5%)

• When adjusted for various risk factors, elderly 
status alone was an independent predictor for 
morbidity and mortality

Ingraham JACS 2011

Age as a Risk Factor
• Retrospective, NSQIP – 3 years
• 7,696 major surgical procedures

– 28% morbidity rate, 2.3% mortality rate overall 

• > 80 years old
– Morbidity of 51% and mortality of 7%
– Preoperative transfusion, emergency operation, and weight 

loss best predicted morbidity 

• 30-minute increments OR duration increased the odds 
of mortality by 17%

Turrentine JACS 2006
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Trauma

• Less likely to be injured, but…
• Deceiving mechanisms of injury

– 40% unadjusted mortality, fall from standing

• Standard activation criteria may fail to identify 
severely injured
– 60% do not meet standard hemodynamic criteria

Trauma at MU

• Registry statistics, October ‘15 – September ‘16
• 1,388 admissions, 335 (24%) age ≥ 65
• Unadjusted mortality 11% vs. 4.4
• Resource utilization beyond acute care

– IP rehab, SNF, LTAC – 42% (17%)
– Unfavorable (SNF, LTAC) – 28% (3.5%)

Trauma

• Development of elder-specific management 
guidelines
– Acute care
– Risk assessment
– Preventive strategies
– Active surveillance
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Age or Function?

• Organ function declines at predictable rate
• Reserve decreases with age

– Inability to deal with ‘additional stress’ of surgery or 
injury

• Variable physiologic function, co-morbid 
conditions, life expectancy
– Environmental, genetic, lifestyle factors

Conventional Measures
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Frailty Defined

Frailty

• Age-related, multi-dimensional state of 
decreased physiologic reserves that results in 
diminished resiliency, loss of adaptive capacity 
and increased vulnerability to stressors.

Robinson, TN, et al. JACS 2015;221:6
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Frailty

• At least three (3) of these
– Fatigue
– Diminution of strength
– Weight loss (≥ 10 lbs. previous year)
– Decreased physical activity
– Exhaustion

Outcomes – falls, worsening mobility, ADL disability, hospitalization, death
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Fit or Frail?

• Age, exercise, social support, heath care, acute 
and chronic illness, nutrition, psychological or 
emotional health, personality

Biology of Frailty

• Biologic
– Physical activity, weight loss, muscle strength, 

energy, walking speed

• Deficit-Driven
– Nutrition, social vulnerability, medical conditions, 

functional decline, depression, cognition

Consensus Statements

• Frailty is a syndrome
• Can be prevented and treated
• Simple screening tools exist
• All persons age 70 and over should be screened
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Frailty Predicts Outcomes

• 594 pre-op patients assessed
– Non-frail – mean age 71 (58.3%)
– Intermediate – mean age 74 (31.3%)
– Frail – mean age 76 (10.4%)

• Primary endpoints – 30-day complications, total 
LOS, discharge disposition

Frailty Predicts Outcomes
• Frailty was an independent predictor of post-operative 

complications within 30 days
Minor Major

– Non-frail 3.9% 19.5%
– Intermediate 7.3% 33.7%
– Frail 11.4% 43.5%

• Also predicts increased LOS, discharge to SN/ALF
• Enhanced predictive power (ASA, cardiac risk)

Makary JACS 2010

Arbabi, S, et al. J Trauma Acute Care Surg 2015 Apr;78(4):837-43
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Fit or Frail?

• Not typically used in surgical patients
• Based on subjective criteria

– Useful in emergency general surgery or traumatic 
injury, but…

– Often unable to obtain useful information about 
baseline function

• Need better objective measures

Measuring Frailty
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Berg Balance Scale

• Sitting, standing, and 
balance

• Score 0 – 28

Barthel Index

• Assessment of ADLs
• Score 0 – 100

Trauma-Specific Frailty Index

• Validation of 15-point screening tool
• 200 consecutive geriatric trauma patients
• TSFI > 0.27 predicted unfavorable discharge 

disposition

Joseph B, et al. Validating trauma-specific frailty index for geriatric trauma patients: a prospective analysis. 
J Am Coll Surg 2014 Jul;219(1):10-17
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Physical Function Intensive Care

• Predictive of disposition, LOS, AQoL scores

Silver et al. American Journal of Physical Medicine and Rehabilitation 2013;92:8

Timed Up-and-Go (TUG)

• Rise from chair
• Walk to a line on the floor (10 feet)
• Turn
• Return to the chair
• Sit down again

– Threshold 11 – 20 second, predictive of balance, 
ADLs, falls
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Simple FRAIL Scale

• F – fatigue 
• R – resistance (can you climb a flight of stairs)
• A – aerobic (can you walk a block)
• I – illness (more than 5)
• L – loss of weight (5% in 6 months)

Theou O, Rockwood K. Operationalization of frailty using eight commonly used scales and comparison 
of their ability to predict all-cause mortality. J Am Geriatr Soc. 2013;61:1537–51

Sarcopenia and Frailty

• CT measuring cross-sectional area of psoas major 
muscle at the L4-5 interspace

Fairchild B. Sarcopenia and frailty in elderly trauma patients. World J Surg. 2015 Feb;39(2):373-9

Simple Functional Assessment

• Ask the patient 4 questions
– Can you get out of bed (or the chair) yourself?
– Can you dress and bathe yourself?
– Can you make your own meals?
– Can you do your own shopping?

• If no to any, perform in-depth assessment
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Toolbox?

• Literature search, criteria to assess
• Few screening tools were objective, feasible, and 

useful in the trauma setting
• Individual items combined to create 

comprehensive geriatric assessment

McDonald VS, Sise MJ. Frailty in trauma: A systematic review of the surgical literature 
for clinical assessment tools. J Trauma Acute Care Surg 2016;80:824-834

Operationalization

The process of strictly defining variables into measurable factors. The process defines fuzzy 
concepts and allows them to be measured, empirically and quantitatively.

Initial Screen

• Age ≥ 65 plus yes to ≥ 1 of the following
– Hospitalized ≥ 1 night past 6 months
– Before injury, did you need regular help?
– After injury, do you need more help?
– Problems seeing?
– Problems with memory?
– Take more than 3 medications daily?

Identification of Seniors at Risk, ISAR, McCusker et al., 1999
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Comprehensive Assessment

• Kansas University PT Acute Care Functional 
Outcomes Tool – mobility

• Barthel Index – ADLs
• TSFI – frailty
• Patient Health Questionnaire-2 – depression
• Beers Criteria – medications 

CGA

• Biweekly multi-disciplinary team meetings to 
review CGAs

• Specific areas of assessment reviewed, collated 
into single document

• Entered into the EMR
• Repeat done if significant clinical change during 

same admit
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Interventions

• PT/OT
– Increasing mobility, weight-bearing status, discharge 

disposition

• Medications
– Resuming anticoagulants, antihypertensives, opioids, 

antidepressants

Positive Yield

• Raised awareness of unique aspects of geriatric 
trauma

• Ensured plan of care agreement
• Demonstrated cohesive care to family
• Better communication to PCPs during transition

Functional Outcome

• 67 trials, 6,300 participants
• Improved

– Barthel index, FIM, TUG, walking speed

Crocker T. Physical rehabilitation for older people in long-term care. 
Cochrane Database Syst Rev. 2013 Feb 28;(2):CD004294
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Summary

• Frailty is growing
• We should be assessing it
• Simple tools exist
• Basis for discussion and additional research


