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Overview

• 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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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)



Improving IC

• Shared Decision Making
• Decision Aids

– Montori Plots
– SDM Training
– Decisional Coach



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.



What is SDM?

•A collaborative process between care team and 
patient (and their family) that arrives at a care 
plan based on best evidence as well as patient 
preferences. 

•SDM honours the provider as the expert in 
evidence based care.

•SDM honours the patient as the expert in their 
own values and preferences. 

•SDM actively engages patients (and families) in 
the decision making process



Pilot Study: Qualitative Study on Patient and Provider 
Perspectives Towards Key Consent Topics

• Focus Group Sessions
• Patient groups: 

• CABG, Valve, or CABG +Valve patients over 70 (n=24)
• Caretaker groups: 

• IMCU nurses & ICU nurses (n=18) and surgeons, anesthesiologists & cardiac intensivists 
(n=11) 

• Trial decision aid

• Session Documentation and Analysis
• Nvivo 9 software used to organize, code, and develop comprehensive 

themes
• Thematic content analysis with use of the constant comparative method



Quotes from Key Themes

Even with this decisional aid the 
day before or the same day as 

the surgery, it’s not going to give 
you the time to consider it. 

The graphic dots are definitely a good 
idea, I’d remember that.  Good to 
have it adjusted for your own risk.

A book or video saying, ‘well you 
could have a stroke or be in an 

institution’. You should know it and 
that needs time.

You’re just part of the 
assembly line, you might slow 
the assembly line down, stall 

it a little bit or something.

We need to have ongoing 
conversations about what our 
care plan is, about where we 
are,  and how this relates to 

patient expectations.

A pre-assessment type group could tie 
into the education preoperatively 

around meeting the different players, 
seeing the locations, etc.

The dot plots in addition to the 
words to convey information is good 
for the patient. It is something they 
can see, it is simple and it is clear. 

Not uncommon for them to 
say, “I don't have any choice.”
You say, “So are you ready to 

go ahead?” and they say, 
“Well, I don't have a choice.” .



Quotes from Key Themes

With my sister, they put a valve in 
that was too small,  I thought ‘well, 
the same thing will happen to me.’.

MHC booklet was very helpful. When 
I got to IMCU, I remembered having 
read about it and was prepared.  I 

said “I must be doing okay, I’m here 
on time.”.

It would have been nice if 
someone gave me a little 

more communication.  
Doesn’t have to be the 

surgeon, just somebody who 
knows.

If I had had the opportunity to 
talk earlier, I would have less 
anxiety and I probably would 

have remembered more than I 
do now.

It has been said to me "if I had 
known what this was going to 

be like, I would have never 
gone through it”.

We should have a weekly conversation 
with patients, that includes formally 
checking in, continuing what we are 

doing or identifying changes.

At least two conversations with a 
rule that says you don’t  sign 

anything at end of the first 
conversation.

I think a real informed consent 
would involve someone 

detached from the operating 
physician. 



•Groups were supportive of:
• Adequate time to discuss care preoperatively

• Individualized risk assessment

• Range of decisional supports in multiple formats

• Decisional coach: Meet with patients and families prior to 
surgery to discuss their values, concerns, and questions to 
facilitate decision making with the care team.



Improving IC

• Decision Aids Embedded within IC Document
• Background
• Information concerning procedure/alternatives
• Montori Plots

• Formal Shared Decision Making Approach Utilizing a Decisional 
Coach and Tablet/Paper based, Individualized Decision Aids



Decision Aids

Patient decision aids (DAs)
• Lay out treatment or screening test options for patients. 
• Provide probabilities around the benefits and risks for each option
• Provide exercises that help patients clarify their goals and concerns. 
• Available as printed booklets or as web-based resources.

By making the information in DAs available to patients outside the 
provider visit:

• Providers can quickly check for “gist” understanding in these areas and 
then move on to personalizing the clinical information and helping patients 
choose the option that’s most consistent with their goals, concerns, and 
life circumstances.













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

• Formalized SDM with personalized decision aids based on risk models 
that take frailty (Katz) into account, improves comprehension, 
decisional quality, without increasing anxiety.



Limitations of SDM with Katz/Lee Predictor 
Model

• Katz a relatively insensitive measure of frailty
• Katz is unidimensional (ADL)
• Lee predictive model, while the first cardiac surgery risk 

predictor to take frailty into account, has limitations
• Models Mortality effectively
• Discharge to an institution is a surrogate outcome for 

ultimate independence
•Despite positive effects of SDM with 

individualized DA, uptake in routine practice very 
limited



Frailty Measures

• Numerous tools exist to measure frailty 

• A select few function adequately, but are less feasible to 
implement in certain clinical settings

• Limitations: 
• Measure a single element of frailty
• Are dichotomous (low sensitivity)
• Too long to use in a cardiac surgery clinical setting



CFS

Requires comprehensive geriatric 
assessment, 70+ item inventory



EuroScore II

• One of the most common risk scoring systems is 
EuroSCORE II
• Valid and reliable
• Dominant system used internationally
• Does not take frailty into account 



Euroscore ii



Frailty Assessment in Care planning tool 
(FACT)

• Easily administered
• Requires less time, effort, and training to administer
• Provides increased sensitivity over multiple 

dimensions of frailty

• Add frailty to a standard preoperative risk 
assessment model 

• Outcomes predicted with more accuracy and 
discriminatory power



FACT





Research questions 

•In patients aged 65 and older undergoing elective cardiac surgery, does frailty, 
as measured by the FACT, provide added prognostic value when combined with 
the EuroSCORE II for two adverse outcomes (MACE, mortality +/- MACE) within 
a 5-7 month period post-surgery?
•Will FACT predict ultimate level of independence at 6 months
•Will FACT predict decisional regret at 6 months



Methods

Interview Cardiac Surgery Follow-up

• Baseline measurement • Second measurement 

Prognostic 
variables

Outcome 
variables

• Mortality
• MACE +/- mortality

• EuroSCORE II
• FACT



Inclusion/Exclusion

• Study participants who fit:
• All inclusion criteria (≥ 65, CABG/AVR/Both)
• Exclusion criteria: (emergent/urgent cases, IABP, inotropes, 

cardiac shock, endocarditis, previous cardiac surgery, EF ≤ 35%)



Outcome variables
Definition of outcome variable

1. All-cause in-hospital mortality
• Death from any cause following the index 

hospital admission

2. Major adverse cardiac events (MACE)
• Deep sternal wound infection
• Permanent stroke
• Acute renal failure
• Prolonged postoperative stay
• Septicemia

3. Ultimate disposition and level of 
decisional regret at 6 months



Results – Baseline Characteristics

• Preoperative clinical patient characteristics did not differ by overall frailty 
status (P<0.05)

• Procedure and surgeon case mix did not affect the distribution of cases

• Of these 230 patients, 204 (88.70%) demonstrated frailty in one or more 
domains of the FACT, and 26 (11.30%) were not frail in any domain of the 
FACT



Results – Frailty scores

Frailty level Overall Mobility Social Daily Tasks Memory

1 3 (1.30%) 9 (3.91%) 18 (7.83%) 30 (13.21%) 100 (43.86%)

2 & 3 23 (10.0%) 34 (14.78%) 165 (71.74%) 77 (33.77%) 70 (30.70%)

4 132 (56.52%) 146 (63.47%) 17 (7.39%) 95 (41.85%) 49 (21.49%)

5 52 (22.60%) 31 (13.48%) 17 (7.39%) 24 (10.43%) 8 (3.51%)

6 18 (7.83%) 8 (3.47%) 12 (5.23%) 1 (0.44%) 1 (0.44%)

7 2 (0.87%) 2 (0.87%) 1 (0.43%) 1 (0.44%) 0 (0.00%)

8 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)

230 (100.0%) 230 (100.0%) 230 (100.0%) 228 (100.0%) 228 (100.0%)

Table 2. Frequencies of participants’ frailty score by domain, as measured by the 
FACT



Results - Unadjusted

MACE Mortality +/ - MACE

Overall 0.09 0.10

Mobility 0.39 0.42

Social <0.01* <0.01*

Daily Tasks <0.01* <0.01*

Memory 0.02* <0.01*

Table 3. P-values for unadjusted in-hospital outcomes stratified by frailty status 
and by domain.



Results Adjusted: Table 4. Multivariate model results for the two 
primary adverse outcome events occurring post-discharge after adjustment 
for EuroSCORE II

OR 95% CI P-value

Mortality +/- MACE

+ Overall 2.85 0.64-12.64 0.16

+ Mobility 1.14 0.47-2.80 0.75

+ Social 2.61 1.23-5.53* 0.01

+ Daily Tasks 3.39 1.56-7.33* <0.01

+ Memory 2.48 1.21-5.05* 0.01

MACE

+ Overall 2.91 0.65-13.02 0.16

+ Mobility 1.16 0.47-2.85 0.75

+ Social 2.38 1.11-5.10* 0.02

+ Daily Tasks 3.59 1.64-7.84* <0.01

+ Memory 2.07 1.00-4.29* 0.05



Results – model fit: Table 5. Multivariate model fit statistics for 
each adverse outcome event occurring post-discharge after adjustment for 
EuroSCORE II

AUC LR

Mortality +/- MACE

EuroSCORE II 0.62 --

+ Overall 0.64 0.12

+ Mobility 0.62 0.77

+ Social 0.65 0.02*

+ Daily Tasks 0.69 <0.01*

+ Memory 0.63 <0.01*

+ Cumulative 0.72 <0.01*

MACE

EuroSCORE II 0.64 --

+ Overall 0.65 0.11

+ Mobility 0.64 0.75

+ Social 0.67 0.03*

+ Daily Tasks 0.71 <0.01*

+ Memory 0.64 0.06

+ Cumulative 0.72 <0.01*



Discussion

• More sensitive measures of frailty are predictive 
of adverse outcomes

• Frailty operates in a domain-specific fashion to 
predict adverse outcomes

• Frailty provides better risk prediction than 
Euroscore alone

• Likely more specific and sensitive than Katz alone
• Incorporate into SDM predictions



Next Steps

• Complete six month follow up and finalize 
recruitment
• Independent function 
• Decisional Regret
• HRQOL

• Create domain risk predictors for:
• independent function at six months
• Mortality and MACE 

• Use implementation science approaches to 
establish SDM among frail patients referred for 
cardiac surgery
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