




To understand why traumatic injury 
and its consequences in older adults 
are different than in adults. 

To recognize the elements of and 
evidence for proactive geriatric 
medicine consultation and other 
geriatric trauma models in the 
trauma setting. 

To apply the lessons learned to 
move geriatric trauma care forward 
in the Atlantic provinces. 





To understand why traumatic injury 
and its consequences in older adults 
are different than in adults. 

To recognize the elements of and 
evidence for proactive geriatric 
medicine consultation and other 
geriatric trauma models in the 
trauma setting. 

To apply the lessons learned to 
move geriatric trauma care forward 
in the Atlantic provinces. 



Geriatric trauma IS different. 
Pre-existing conditions, altered responses, atypical signs,  
and more serious injuries for same mechanism of injury. 



Geriatric trauma  
IS different. 

falls 

death 

LOS 
mean of 13.5 vs 18.0 days 

adults aged 65+ account for 51% of 
trauma deaths 

account for 74% of major injury 
hospitalizations in adults aged 65+ 

Canadian National Trauma Registry 2013 Report 



Geriatric trauma  
IS different. 

adverse 
discharge 

Frailty 

in-hospital 
complications 
Odds ratio 2.5, 95% CI 1.5-6.0 

Better predictor than age or injury 
severity. 

Odds ratio 1.6, 95% 1.1-2.4 

JAMA Surg. 2014;149(8):766-72. 





CURRENT TRAUMA 
SYSTEMS WERE NOT 
DEVELOPED FOR THE 
OLDER ADULT IN MIND. 



Under triage in the field. 
 
Treatment at a trauma centre 
may not be associated with 
reduced risk of death. 
 
Differences in trauma centre-
specific mortality are most 
pronounced in older adults. 

 
 
 
 

Current trauma systems were not developed for the older adult in mind. 



Undertriage is 
increased in older 
adults, reaching 60% 
for those older than 90 
years old. 

Ann Emerg Med. 2012;60(3):335-45. 

Current trauma systems were not developed for the older adult in mind. 



N Engl J Med 2006;354:366-78. 

The risk of death is lower 
among older patients treated 
at trauma centres than among 
those treated at non-trauma 
centres, but this is only a 
trend. 
 
• death in hospital RR 0.94 

(0.56-1.61) 
• death at 365 days RR 0.92 

(0.67–1.28) 

Current trauma systems were not developed for the older adult in mind. 



Differences in trauma 
centre-specific mortality 
are most pronounced in 
geriatric trauma patients. 
 
median odds ratio = 1.40 

CMAJ Open. 2014; 2(3): E176–E182. 

Current trauma systems were not developed for the older adult in mind. 



Treatment at hospitals with 
higher geriatric trauma 
proportion is associated with 
lower hospital mortality. 
 
HR 0.71 (95% CI 0.54 to 
0.94) 

Current trauma systems were not developed for the older adult in mind. 

J Am Coll Surg. 2016;223(1):32-40.  



Geriatric trauma IS different. Geriatric trauma IS different.   
It is complicated. 

• Atypical presentation 

• Frailty 

• Processes suboptimal 

• System variability 



To understand why traumatic injury 
and its consequences in older adults 
are different than in adults. 

To recognize the elements of 
proactive geriatric medicine 
consultation and the evidence for it 
in the trauma setting. 

To apply the lessons learned to 
move geriatric trauma care forward 
in the Atlantic provinces. 



A comprehensive geriatric assessment (CGA) is a 
multidimensional, interdisciplinary diagnostic 
process to determine the medical, psychological, 
and functional capabilities of a frail elderly person in 
order to develop a coordinated and integrated plan 
for treatment and long-term follow-up 



J Am Geriatr Soc. 2017 [epub ahead of print] 

The 5 M’s 







Cochrane Database Syst Rev. 2017; 
CD006211.  





complications 

18% 

LOS 

Reduction in pneumonia, delirium, 
pressure sores, pain, and catheter-use in 
elective orthopedic surgery. 

Reduction length of stay index in patients 
admitted to hospitalist service. 

Reduction in delirium after hip fracture.  
50% vs 32%, p=.04 

Cross-Specialty 

Collaborative 

Models 

 
Early CGA in other settings has 
improved clinical outcomes. 

J Am Geriatr Soc. 2001;49(5):516-22. 
J Am Geriatr Soc. 2009;57(11):2139-45. 
Age Ageing. 2007;36(2):190-6. 



TRAUMA 

protocols 

extrication 
subdural  
hematoma 

vasopressors 

third degree burns 

REBOA 

intubation 

injury severity score 

FAST 
falls 

Glascow coma scale (GCS) 

transfusion 

retroperitoneal bleeding 

resuscitation 
anxiety 

gun shot wound 

oxygenation 

seizure 
npo 

facial fractures 

cardiac 
arrest 

Aspen collar 

agitation splenic laceration 

traumatic brain injury 

log roll precautions 

reperfusion 

sedation 

subarachnoid hemorrhage 

crystalloids 

fentanyl 

plasma 

liver  
laceration 

ischemia 
transexamic  
acid 

Octaplex 

shock 



multi 
morbidity 

evidence 

dementia depression 

hypertension 

diabetes mellitus 

stroke 

parkinsons 

osteoporosis 

pain 
falls 

benign prostatic hypertrophy 

incontinence 

prostate cancer 

polypharmacy 
anxiety 

osteoarthritis 

colon cancer 

seizure cirrhosis 

cataracts 

macular 
degeneration 

presbycusis 

glaucoma 

insomnia constipation 

functional decline 

chronic  kidney disease 

hypothyroidism 

hip fracture 

myelodysplastic syndrome 



GERIATRIC TRAUMA 



. 

 
 



 

 
 

Medication review 

Sensory impairment 

Pain 

Nutrition 

Mood 

Mobilization 

Other medical 

complications 

Continence 
Restraints 

Discharge planning 

Comorbidities 
Fall risk 

Beers criteria 

Decubitus 

risk 

Cognition 

Delirium 



The Toronto Star, August 2 2011  



The PROACTIVE  
GERIATRIC  TRAUMA 

CONSULTATION 
SERVICE  



S Y S T E M A T I C  
I D E N T I F I C A T I O N  
a g e  6 5 +  a d m i s s i o n  t o  t r a u m a  



E A R L Y  
c o m p r e h e n s i v e  g e r i a t r i c  

a s s e s s m e n t  w i t h i n  7 2   
h o u r s  o f  a d m i s s i o n  



COLLABORATE 

The proactive geriatric trauma consultation service team: geriatrician, CNS 
Collaborators: trauma team, family MD, pharmacy, social network, community services 



• Electronic consultation notes and orders 
• Verbal communication 
• Weekly interdisciplinary rounds 



SYSTEMATIC  
DATA COLLECTION 
evaluation and quality improvement 



Ann Surg. 2012;256(6):1098-101.  



Sensory impairment  
40.7% 

 
Pain  

30.1% 

GERIATRIC  ISSUES  
ADDRESSED 

Ann Surg 2012;256: 1098–1101. 



 

9.6% 

4.8% 

Reduction in consultations to Internal 
Medicine (p=.04) and Psychiatry (p=.02). 

Reduction in discharge to long term care. 
6.5% vs 1.7%, p=0.03 

Reduction in delirium.  
50.5% vs 40.9%, p<.05 

Proactive  

Geriatric Trauma  

Consultation 

Service 

 
CGA within 72 hours of admission by a 
clinical nurse specialist and geriatrician, 
verbal and written communication of 
recommendations, weekly 
interdisciplinary meetings with the 
trauma team, and measurement of 
quality indicators. 

Ann Surg 2012;256: 1098–1101. 



AGREEMENT  
Adherence to recommendations was 93%. 

Ann Surg 2012;256: 1098–1101. 



Royal Columbian Hospital 
New Westminster, BC 

Sunnybrook Hospital 
Toronto, ON 

St. Michael’s Hospital 
Toronto, ON 



Camilla L. Wong 
Raghda Al Atia 
Amanda McFarlan 
Holly Y. Lee 
Christina Valiaveettil 
Barbara Haas 

 
 
 

Can J Surg. 2017;60(1):14-18. 



6.9 ± 2.7 patients seen per month. 
Proactive  

Geriatric Trauma  

Consultation 

Service 

Sustainability 

 
After 6-7 years, the program has 
demonstrated sustainability on several 
measures. 

Can J Surg. 2017;60(1):14-18. 

volumes 

 

funding 

 

adherence 

 

outcomes 

88.2% recommendation adherence rate 

1.4% discharged to long term care 





J Am Coll Surg. 2015;220(5):820-30. 

Improved 
geriatric quality of 
care indicators 
(p<.01). 



JAMA Surg. 2014 Jan;149(1):83-9. 

Better recovery of 
function in the year 
following traumatic 
injury (p<.01). 



J Am Coll Surg 2016; 222:1029-1035. 

Improved advanced 
care planning and 
reduced intensive 
care readmission 
rates. 



advanced 
care planning  

quality 

recovery 

Increased DNR and DNI status (38.2% vs 
10.2%, p <.01) 

Better functional status at one year 
(p <.05) 

Improved geriatric quality 
indicators (74% vs 68%, p <.01) 

Proactive  

Geriatric Trauma  

Consultation 

Service 

 
Other studies of geriatric trauma 
collaborations have demonstrated 
improved outcomes. 

JAMA Surg. 2014;149(1):83-9. 
J Am Coll Surg. 2015;220(5):820-30. 
J Am Coll Surg. 2016;222(6):1029-35. 



 

PROACTIVE. Systematic case finding, early involvement, 
focus on geriatric syndrome prevention, and direct implementation. 

 

COLLABORATIVE. Address trauma complexity with frailty 
complexity. 

 

IMPACT.  Reduce delirium, improve geriatric quality indicators, 
preserve function, and decrease discharge to long term care.  

GERIATRIC TRAUMA 
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You are invited 
 

TO COFFEE WITH TRAUMA. 
HALLWAY CONVERSATIONS TO FOLLOW. 

What was easy. 



Facilitators. 

RESEARCH (EVALUATION) 

DRIVES SUSTAINABILITY 

When you have positive, measurable, published, impact, 

everyone will want to keep the collaboration model going. 



What was challenging. 

TRYING TO SPEAK THE SAME LINGO. 
There is so much to learn about the other field. 



TRUST 

There must be mutual respect for one another’s domain of expertise. 

Elements for success. 



The secret sauce. 

CONSISTENCY for CONTINUITY 
s a m e  c l i n i c a l  n u r s e  s p e c i a l i s t  ( g e r i a t r i c s )  
s a m e  n u r s e  p r a c t i t i o n e r  ( t r a u m a )  



Threats. 

EVERYONE WANTS IN. 
geriatric cardiology 

geriatric nephrology 

perioperative geriatrics 

geriatric oncology 



CMA 2015. 

Did you know? There are only  
261 geriatricians in Canada? 



Use geriatric-specific 
trauma field triage 
criteria. 
 
• lowers mortality in 

individuals with ISS 
<10; OR = 0.81 (0.70-
0.95) 

• more individuals 
discharged home; OR 
= 1.06 (1.01-1.11) 

J Am Geriatr Soc. 2016;64(10):1944-1951.  



Development of 
Geriatric Consultation 
Criteria to focus 
geriatric resources on 
vulnerable patients.  

J Surg Res. 2017;216:56-64. 



The G-60 Unit Model 
 
• Decreased ICU LOS 
• Decreased LOS 
• Decreased 

complications (AKI, 
CHF, UTI, pneumonia, 
respiratory failure) 
 

J Trauma Acute Care Surg. 2012;72(1):119-22.  



Opportunities. 

Refinement. 
 
Current research focus on using  
pre-trauma frailty to refine patient 
selection criteria. 





J Am Coll Surg. 2017. [pub ahead of print] 

Pre-admission frailty is 
associated with adverse 
discharge destination. 
 
• moderate to severe frailty, 

OR=5.3; 95% CI 2.1-13.5; 
P<.001 

 
• age OR=1.1; 95% CI 1.0-

1.1; P=0.006 
 

• three or more 
comorbidities OR=2.8; 
95% 1.1-7.3, P=0.04 



GRASSROOTS 
APPROACH 

The passion has to come from the FRONTLINE from both sides of the field. 

Tip for collaborative care models. 



GERIATRIC TRAUMA 

… and they lived happily ever after. 
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Thank you. 

F a c u l t y / P r e s e n t e r :  C a m i l l a  W o n g  



Geriatric Trauma Panel  

Pamela Jarrett MD, FRCPC, FACP 

Geriatrician  

Horizon Health Network Saint John 

Associate Professor of Medicine Dalhousie 

and Memorial University  



Locations in New Brunswick  



What’s the Big Picture? 

Percentage of Trauma Registry Discharges 

65 years of age and older 

 

• 2014-15 = 46.8% 

 

• 2015-16 = 48.7% 



What is this telling us? 
• Almost a third of ISS>12 patients are seniors   

• With respect to seniors: Higher proportion of younger seniors have ISS 

>12 

• Within each senior age grouping for all discharges: – a significant 

number have ISS >12 

Seniors and Serious Injury 

Total Discharges in Registry

Total Discharges >64 1131 1302

65 to 74 27.59% 26.65%

75 to 84 36.69% 36.10%

85 + 35.72% 37.25%

Total ISS>12 in Registry

Proportion ISS>12 72 64

65 to 74 10.90% 7.78%

75 to 84 5.78% 3.83%

85 + 3.47% 3.92%

234

46.79% 48.73%

33.03% 27.35%

Cases Included in the NB Trauma Registry

April 2014 to March 2015 April 2015 to March 2016

2417 2672

218

34

24

14

27

18

19

347

470

485

312

415

404



How Are Seniors Injured? 

Cases in the NB Trauma Registry 

  

 

April 2014 to  

March 2015 

 

April 2015 to  

March 2016 

Mechanism Fall MVC Other Fall MVC Other 

998 63 44 1164 61 45 

  88.24% 5.57% 3.89% 89.40% 4.69% 3.46% 

65 to 74 23.55% 65.08% 43.18% 23.37% 44.26% 53.33% 

75 to 84 37.27% 30.16% 38.64% 36.68% 37.70% 28.89% 

85 + 39.18% 4.76% 18.18% 39.95% 18.03% 17.78% 

What is this telling us? 
• The VAST MAJORITY are FALLS 

• Falls are the leading cause of injury admission in all age groups 

• ~40 % of seniors admitted with a FALL are 85+ 

 



How Long Do They  

Stay In Acute Care? 

Cases in the NB Trauma Registry 

  
April 2014 to  

March 2015 

April 2015 to  

March 2016 

Average Length of 

Stay (days) 
20.06 21.07 

65 to 74 14.94 13.92 

75 to 84 20.95 18.68 

85 + 22.98 28.51 

What is this telling us? 

• Average Length of Stay (LOS) increases with age 

(other factors involved?) 

• For those 85+: Average LOS appears to be 

increasing  



Where Do They End Up? 

Cases in the NB Trauma Registry 

  
April 2014 to  

March 2015 

April 2015 to  

March 2016 

Discharge Disposition 
 

Home 
Another 

Facility 
Died Home 

Another 

Facility 
Died 

761 261 109 813 371 112 

65 to 74   31.67% 18.77% 20.18% 33.09% 17.79% 9.82% 

75 to 84 37.19% 38.70% 28.44% 35.55% 37.20% 36.61% 

85 + 31.14% 42.53% 51.38% 31.37% 45.01% 53.57% 

What is this telling us? 

•  Good news: Majority of seniors with injury are discharged 

home >60% 

• After injury ~25% of all seniors are discharged to another 

facility for further care – with need increasing with age 

• Bad news: Regardless of injury severity – there is >50% 

mortality in 85+ age group & mortality for all seniors is high 

 









 



So where do we go from here?  

• Focus on trying to understand the 

premorbid frailty level on arrival to hospital 

• Try to individualize care based on frailty 

• Build frailty assessment into the 

assessment process upon arrival to 

hospital  

 



So where do we go from here?  

• Early Comprehensive Geriatric 

Assessment 

– Who can do this?  

• Prevention of common geriatric 

syndromes in hospital 

• Research focus on how Frailty impacts 

Trauma Outcomes  









Geriatric Trauma 

Judah Goldstein PCP, PhD  
EHS Research Coordinator  

Atlantic Trauma and Emergency Medicine Conference  
September 21, 2017  



Population Ageing   
• The population is ageing 

– NS has the oldest population in Canada 



Goldstein et al. CJEM 

EMS Use in Nova Scotia    





Nova Scotia  

Tansley et al. 2017 CJEM  



Green, Trauma NS  



Green, Trauma NS  



Trauma in Older Adults  

• Mortality (adjusting for Injury Severity Scale) 
increases at age 70 - geriatric trauma (Bonne and 

Schuerer 2013 Clin Geriatr Med)  

• More older adults living independent, active 
lives 

• Geriatric trauma accounts for 23% of trauma 
admissions, fifth leading cause of death  

• Blunt trauma 

• Often under-triaged 
 



Trauma in Older Adults: Local Data   

Age  Penetrating 
Trauma  

Hip Trauma  Head Trauma  

65-69  <10  69 76 

70-74 <10  86 67 

75-79 <10  172 86 

80-84 0 251 109 

85-89 0 269 99 

90-94 0 197 64 

95+ 0 81 25 

Goldstein et al. unpublished  

• Trauma - 14.5% of EMS responses (2010), second most 
prevalent complaint 

Types of Trauma in NS  



Geriatric Major Trauma 
April 1, 2015 – March 31, 2016 

All Major Trauma = 884  

Characteristic  Total Cases  (n=263) 

Expired prior to hospital 
arrival  

31 (12%) 

Total Admitted  217 (93.5%) 

Common Mechanisms  
Falls  
MVC 
Pedestrian  

 
171 
35 
12  

Mean Length of Stay   29.2 days  

Discharged to LTC (of 
admitted)  

11 (5.1%) 

Arrived by air  27 (11.6%) 

Treated in Tertiary Care  167 (72.4% 

Gender – 60% Male  
Age (mean) – 76.9  



Fitness and Frailty  

Frailty – multidimensional, extreme vulnerability  

– Frailty can be measured by a deficit accumulation index (0-1.0) (e.g. 
11/44=0.25)  (Mitnitski and Rockwood 2001) 

 

What does frailty have to do with trauma?   

– Frailty index – strong independent predictor of outcomes (death, LTC 
placement) in major trauma (Joseph et al. 2014) 

– State of health before the injury 

– Both acuity and frailty are important     



• Falls   

– Long bone injuries 

– Head injuries 

– C-spine injuries 

– Pelvic fractures     

Injury Patterns  

• MVC   

– Chest (25%)    



• Compared to those <65: 

– Larger % of falls lead to serious injury (e.g. TBI) 

– Same level falls lead to more serious injury 

– More frequent head/neck, chest, pelvic, and 
extremity injuries 

– Higher fall-related death rate 

– Falls are the most common cause of EMS use in 
the presence of dementia 

 



 

• History of previous falls  

• Psychoactive medications  

• Impaired hearing or vision  

• Poor balance  

• Impaired mobility  

 

Risk Factors for Multiple Falls  



Fall Management 

 

• Identify the cause (risk factors, collateral, 
underlying medical cause)  

• Assess injuries    

• Discuss falls risk   

• Plan (referral programs, Lifeline)   



EHS Fall Referral Program  

• EHS has partnered with Falls Prevention within several communities in 
Nova Scotia to help identify older adults at risk for serious injury from falls.   

 

• Paramedics identify and enroll people 65y or older whose chief complaint 
was a fall and are not being transported to hospital. 

 

• Clinical Support Desk assists crews with enrollment – send referral   

 

• Falls Prevention begins follow-up services.  

 

 

Courtesy of T. Dobson  



Information Exchange 

Paramedic crews chart information to assist Falls Prevention: 

- How often patient falls. 

- Recent medication changes or illnesses. 

- Condition of residence. 

- Care giver support, if any. 

 

 

 

Falls Prevention then calls the patient to discuss enrollment plan 
and schedules a home visit. 

http://www.gov.ns.ca/health/ehs/ 101 
Courtesy of T. Dobson  



Statistics to Date 

http://www.gov.ns.ca/health/ehs/ 102 
Courtesy of T. Dobson  



Benefits of Program 

• In the past this patient population would be missed. 

 

• Paramedics are ensuring these patients receive 
timely interventions to help prevent a sentinel event.  

 

• This is a relatively simple program that makes use of 
current capacity in delivering extra care.  

http://www.gov.ns.ca/health/ehs/ 103 
Courtesy of T. Dobson  



Falls Prevention Programs 
Comans et al. 2013 – Observational, pilot study 
Population: Older adults (65 years +) living in the community that had 
a recent fall  
Intervention:  EMS referral pathway to a community falls-prevention 
team  
Comparison – standard care  
Outcome – reduced EMS responses   
 
Results: only 17/638 referrals in two years 

– Intensive education on program 
– Fallers – mean age 81, 61% female, trip/slip main cause (26%) 
– Inappropriate referrals (advanced dementia)  

• Issues – lack of study resources, not regionalised, staff turn-over 
Conclusion:  Falls program did not translate into EMS referrals   



Logan et al. 2010 BMJ –RCT  

Population: 60 years, live at home, recent fall 
with EMS use, participants identified post 
response*  

Intervention: multifactorial falls team  

Comparison: usual practice  

Outcome:  falls rate 

Results:  204 enrolled 

• 55% reduction in rate of falls in intervention 
group  

• Time to first fall less in intervention group    



Novel EMS protocol to safely prevent unnecessary EMS 
transports: Case Review 

• Eligibility:  
• Ground level fall 
• Able to consent   

 
• Tier 3 criteria – Safe for non transport 

• Simple contusion or skin tear  
• No complaint 
• No obvious injury 
• No hip pain, full ROM  
• Ambulatory   

• Needs to be prospectively refined and validated  

Williams et al. 2014 PEC 


