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Objectives:
•Aging and Frailty Trends in Cardiac Surgery
•Aging and Frailty in Cardiac Surgery: Outcomes Review of SDM 
and Informed Consent
•SDM Efforts in Cardiac Surgery among Frail and Older Patients
•Improving Frailty Detection and Outcomes Modeling

•Our experience with the Frailty in Care Planning Tool (FACT)



Aging and Frailty Trends in 
Cardiac Surgery

The Changing Face of the Cardiac Surgery Patient



Age Distribution
p trend = 0.0015

p trend = 0.99

p trend = 0.0003



Frailty by Katz plus 

dementia; mobility

p trend = 0.0001



Frailty and Age  



What is frailty?



Age as a risk variable

• Age is a controversial risk 
variable in risk scoring 
systems

• Age is regarded as a useful 
tool for determining older 
patients’ health status, but 
often functions poorly
• Chronological age is not always 

correlated with biological age



Role of Frailty in Cardiac Surgery Outcomes 
(Lee et al. Frail patients are at increased risk…Circ 2010)

• Frailty Defined as:
– Katz Index (feeding; dressing; toileting; continence; transfer; bathing)

– Defect in ambulation

– Dementia

• Frail patients at increased risk for:
–Mortality (OR 1.8 (1.1-3.0))

– Prolonged Institutional Care (OR 6.4 (4.2-9.4))



Results: Risk-adjusted Impact of Frailty on In-
hospital Mortality

Adjusted OR 95% CI p value

Frailty 1.8 1.1-3.0 0.03

Age (cubic spline transformation) 1.6 1.4-1.9 0.0001

Female sex 1.2 0.8-1.6 0.36

Renal failure 2.3 1.5-3.5 0.0002

PVD 1.5 1.1-2.2 0.03

CHF 2.2 1.5-3.0 0.0001

Urgent/Emergent surgery

In-house

Elective

5.1

1.6

1.0

3.3-8.1

1.1-2.4

0.0001

0.03

Complex procedure (vs. isolated CABG) 1.8 1.3-2.5 0.0008

Repeat surgery (vs. first operation) 1.7 1.1-2.7 0.03

Model also adjusted for COPD, CVD, Hypertension, and BMI. ROC 81%  (95% CI 78%-85%) 



Adjusted Survival Curves
for Frail and Non-Frail
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Number of cases at risk

139 83 61 27 Frail

3115 2258 1413 608 Non-Frail

At 2-years:
84% (95%CI 79-91%) in the frail
89% (95%CI 85-93%) in the non-frail

Cox PH: HR 1.5 (1.1-2.2) p=0.01)



Results: Risk-adjusted Impact of Frailty on Prolonged 
Institutional Care

Adjusted OR 95% CI p value

Frailty      6.3 4.2-9.4 0.0001

Age (cubic spline transformation) 2.0 1.8-2.3 0.0001

Female sex       1.6 1.2-2.0 0.0003

Renal failure     1.6 1.1-2.4 0.02

PVD 1.9 1.4-2.5 0.0001 

Diabetes 1.4 1.1-1.8 0.01

CHF 1.4 1.1-1.8 0.02

COPD 1.5 1.1-2.0 0.01

Urgent/Emergent surgery

In-house

Elective

4.5

2.6

1.0

3.0-6.5

2.0-3.5

0.0001

0.0001

Complex procedure (vs. isolated CABG) 2.0 1.5-2.6 0.0001

Model also adjusted for CVD, hypertension and BMI. ROC 83%  (95% CI 79%-84%) 



Frailty and Decision Making around Cardiac 
Surgery

• Unprecedented equipoise between cardiac surgery and medical 
therapy among frail patients

• Calls for real input from patients around preferences and trade-offs
• e.g. Frail 80 yo with CAD and tight aortic stenosis, moderately 

symptomatic, but still living independently
• Is current quality of life acceptable

• Risk of intervention increases over time

• Real possibility of losing independence with procedure 



Patient Centered Care
Crossing the Quality Chasm (IOM March 2001)

• Patient-centered: providing care that is respectful of and responsive to individual patient 
preferences, needs, and values, and ensuring that patient values guide all clinical decisions. 

• Care is customized according to patient needs and values. The system should be designed to 
meet the most common types of needs, but should have the capability to respond to individual 
patient choices and preferences. 

• The patient is the source of control. Patients should be given the nec-essary information and 
opportunity to exercise the degree of control they choose over health care decisions that affect 
them. The system should be able to accommodate differences in patient preferences and 
encourage shared decision making. 

• Knowledge is shared and information flows freely. Patients should have unfettered access to 
their own medical information and to clinical knowledge. Clinicians and patients should 
communicate effectively and share information. 



IC in surgery

• Majority of studies demonstrate woeful comprehension of procedure 
or its alternatives (yet most patients satisfied)
• Akkad et al. BJOG 2004: 

• 50% recall of surgeon name; <50% felt ‘in control’; 80% satisfied

• Brezis et al Int J Qual Health Care 2008:
• 10% could restate what was explained

• 80% stated information was ‘very good’



IC in Cardiac Surgery

• Mishra et al (J CV Med 2006):
– 40% knew general mortality risk

– 65% could not name a complication

– 55% partial understanding of their dx. 
• e.g. chest pain but no idea why

– 15% could not name surgeon

• Howlader et al. Scand CV J. 2004
– 30% knew mortality risk (43% underestimated)

– 26% knew stroke risk (46% underestimated)



Why SDM?

• Patient is in control of his/her medical care.

• Information flow should be through, not around, the patient.

• While care team are the experts in determining best evidence 
based care plans, patients are the experts in their own values 
and preferences.

• These values and preferences need to be incorporated in 
determining the care plan.









Methods
• Study Type

• Pre-post study design

• Mixed-methods

• Inclusion criteria
• ≥65 years old

• Isolated Valve, Isolated Coronary Artery Bypass Graft (CABG), or CABG + Valve

• Exclusion criteria
• Urgent or Emergent procedures

• Questionnaires
• Maritime Heart Centre Comprehension Scale (MHCCS)
• Decisional Conflict Scale (DCS)
• Shared Decision Making Questionnaire (SDM-Q-9)
• Hospital Anxiety and Depression Scale (HADS)
• Qualitative Exit Interview



Methods

 Pre-Intervention Group (n=98)

 Pre-intervention participants had no change in standard of care to act as 

baseline

 Prior to surgery, all participants completed MHCCS, DCS, SDM-Q-9, and HADS.  

Prior to discharge, all participants completed a semi-structured qualitative exit 

interview 

 Following recruitment of participants in the pre-intervention group, surgeons, 

research staff and a designated decision coach underwent formalized Shared 

Decision Making training sessions prior to patient enrollment in the 

intervention group. 



Methods

 Intervention Group (n=97)

 Participants in the interventional group were presented with a decision aid 

following cardiac cath populated with an individualized risk assessment, 

personal profile, and co-morbidity status.

 Participants met with a decision coach (RN) to focus on the educational 

components in the decision aid.

 All participants completed MHCCS, DCS, SDM-Q-9, and HADS preoperatively.  

Prior to discharge, all participants completed a semi-structured qualitative exit 

interview.



Shared Decision Making - Training
 90 minute online training course for research staff and decisional coach as developed 

by the Informed Medical Decisions Foundation (IMDF) in Boston, MA.

 60 minute presentation with teach-back and testing for all surgeons

 Follow up phone call with IMDF for group discussion and Q&A

 Training:  
 Introduction to SDM
 Medical experiences amenable to SDM
 Evaluation of provider/patient interaction
 When to use SDM
 Barriers to SDM
 Addressing Patients' Goals and Concerns (2)
 SDM Practice
 SDM and Decision Aids



Clinical Characteristics of Pre-intervention and 
Intervention groups



Results

• MHCCS (Comprehension):
Pre-intervention median score: 9.0 (7.0-12.0)

Intervention median score: 15.0 (12.0-17.0)

p-value: <0.0001

• SDM-Q-9 (Decision Quality): 
Pre-intervention median score: 75.6 (62.2-82.2)

Intervention median score: 82.2 (75.6-93.3)

p-value: <0.001



Results

• DCS (Decisional Conflict):

Pre-intervention mean score: 5.26 (6.1)

Intervention mean score: 1.76 (3.3) 

p-value: 0.039

• HADS (Anxiety and Depression):
Anxiety

Pre-intervention median score: 5.0 (2.0-8.0)

Intervention median score: 4.0 (3.0-7.0)

p-value: 0.24

Depression

Pre-intervention median score: 3.0 (1.0-5.0)

Intervention median score: 2.0 (2.0-4.0)

p-value: 0.12



Conclusion

• SDM approaches can work among older patients living with frailty 
who are referred for cardiac surgery

• Earlier intervention in the process of care desirable

• Deeply rooted, paternalistic model of care makes culture change 
challenging


