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Evidence to Practice

• RCTs and Meta-analyses of RCTs set the foundation for Evidence-Based Practice (EBP)

• Needed to determine efficacy of an intervention

• However, in research, RCTs are “not the only gold that glitters”, and they are limited by:

• Highly homogenous samples

• Highly homogenous intervention teams

• Willing and motivated participants

• Tightly controlled intervention and control parameters

• RCTs prioritize internal validity, often at the expense of external validity (generalizability)



Just because an 
intervention is 
efficacious, 
does that mean 
it is effective?

• Efficacy = how well an intervention performs 
under ideal conditions

• Effectiveness = how well an intervention 
performs under normal/usual conditions

Bottom line: will it work when the constraints and 
rigours of an RCT are removed and the intervention is 
delivered at a population level?



Implementation Science

“the scientific study of methods to 
promote the systematic uptake of 
research findings and other evidence-
based practices into routine practice, 
and, hence, to improve the quality and 
effectiveness of health services”

(Eccles & Mittman, 2006, Implementation Sci.)



Implementation 
Science

Seeks to understand if and how well interventions 
can be applied ‘in the real world’

What are the facilitators & barriers to 
implementation?

• Feasibility within a target setting (e.g., clinical, community, home)

• Sustainability (e.g., costs, adherence)

• Participant satisfaction with care

• Healthcare professional satisfaction with care

• Integration into the health system and related impact

Study Types/Names

• effectiveness trials

• pragmatic clinical trials

• practical clinical trials

• large simple trials

• Program evaluation





Study 
Objectives 
and Research 
Questions

Primary Objective: Program Feasibility

RQ1a: How many patients will be referred and for what reasons? 

RQ1b: What percentage of surgeon-referred patients participate in the program? 

RQ1c: What are the characteristics of participants and non-participants who are 
referred to the program?

RQ1d: What factors contribute to participants choosing either FBP or HBP?

RQ1e: What is the ‘prehabilitation window’ for participants (i.e. time from 
treatment decision to surgery)?

RQ1f: What is the adherence rate to the multimodal components defined by the 
prehabilitation protocols?

RQ1g: Is prehabilitation safe within a clinical model of care?

RQ1h: What are the common and unique barriers and facilitators to FBP and 
HBP? 

RQ1i: What are the various costs and savings associated with delivering FBP and 
HBP?

Exploratory Objectives: Program Effectiveness

RQ2a: What changes in do HBP and FBP participants experience by the week prior 
to surgery and up to 90 days after surgery?

RQ2b: Compared to usual care (non-participants), what effect do FBP and HBP 
have on peri- and postoperative outcomes (up to 90 days after surgery)? 

RQ2c: Do surgeon’s bedside assessment of frailty (as indicated by referral and 
reason for referral) correlate with established frailty indices?



Research 
Frameworks

CFIR

RE-AIM



Consolidated 
Framework for 

Implementation 
Research (CFIR)

https://thecenterforimplementation.com/





Where to start?

1. Build the program as you believe it aligns with the evidence and for 
the setting you wish to see it succeed

2. Evaluate existing programs to look for opportunities to optimize or 
expand

3. Test a model of care to address a population need





Santa Mina et al, Cancer, 2019



N=50 N=124



Pilot Phase

Roll-Out Phase



Key insights

Building a referral stream takes time (minimize referee burden)

Relentless promotion and stakeholder engagement (+++ presentations)

Tumour site Champions for the program are key

Diversity in patient needs necessitates 
an interprofessional team

(Building an interprofessional team is 
Challenging!)

Refinements are continuous

Home-based exercise is not the same for everyone

Santa Mina et al, 2019, Cancer



Lopez et al, 2020, Supportive Care in Cancer



Reasons for participating in 
Home-based Exercise

• self-management

• managing competing 
demands

• Depends on exercise 
experience and 
knowledge

• access to exercise 
facilities (usually lack of)

• autonomy

Lopez et al, 2020, Supportive Care in Cancer



Physical 
Environment

• Dynamic (customizable) 
environment

• Indoor features and 
characteristics (+/-)

• Outdoor features and 
characteristics

• Aesthetics of exercise space

Lopez et al, 2020, Supportive Care in Cancer



Social 
Environment

• Presence of people

• Social climate

• Exercise modeling

• Connection

• Exercise support and guidance

Lopez et al, 2020, Supportive Care in Cancer



How did this 
help?

1. We can better direct patients to 
facility or home-based 
programming based on  their 
preferences, facilitators, and 
barriers to participation

2. For @Home patients, we can get a 
better picture of their home-based 
setting to improve exercise 
prescriptions

Physical Environment Areas to Investigate Yes/No

Space There is enough space to move around 

There is enough empty wall space 

Flooring The flooring is not slippery

The flooring is not uncomfortable for lying exercises

Stability The furniture used is sturdy and secure 

The furniture used is the right height (to hold onto during exercise or complete 
exercises correctly)
Resistance bands can be correctly anchored and positioned 

There are railings on the side of the stairs to hold onto during exercise 

The steps used for exercise are not too steep 

The steps are not slippery 

Feedback and Guidance There is a screen to watch exercise videos or use exergaming devices

There is a mirror that can be used to self-monitor exercise

Exercise Equipment Exercise equipment is available and compatible to the participant’s needs and 
exercises prescribed

The equipment is clean and regularly maintained

Proximity The above features relevant to the exercises prescribed are present in one 
area 

The exercise prescription can be completed within a single area 

Environment Options and 
Modifications

The exercise prescription needs to be adapted for a second setting

There have been changes made within the environment that require 
modifications to the exercise prescription

The participant has changed the location where the exercise prescription is 
completed 

Social Environment

The level of privacy meets the preference and need of the participant

The setting offers a positive social climate (e.g., attitudes, encouragement) 

The participant is familiar or has a sense of community within the setting

Supports are available to facilitate exercise (e.g., exercise partner, household 
demands, supervision from an exercise professional)

Comments and Recommendations







eCancer

Exercise Rx Screenshot Exercise Rx Printout



Applying CFIR to guide integration of exercise 
services into the EMR
CFIR Domain Domain Traits

Intervention Characteristics Cost; evidence strength and quality; complexity

Outer Setting Patient needs and resources; external policy and incentives; peer 
pressure

Inner Setting Structural characteristics; implementation climate (compatibility); 
implementation readiness (resources such as templates, data 
infrastructure, and referral system, leadership engagement); 
networks
and communications; culture

Characteristics of the 
Individuals

Self-efficacy; knowledge and beliefs about the intervention

Process Planning, executing, engaging (champions; formally appointed 
leaders)







Exercise and Relaxation Programs for Allo-HSCT In-
Patients
Author Intervention Title

Morishita 
et al. 
2019

The benefit of exercise in patients who 
undergo allogeneic hematopoietic stem cell 
transplantation

Jarden
et al.
2009

A randomized trial on the effect of a 
multimodal intervention on physical 
capacity, functional performance and quality of 
life in adult patients undergoing allogeneic SCT

Inoue 
et al., 
2010

The impact of early rehabilitation on the 
duration of hospitalization in patients after 
allogeneic hematopoietic stem cell 
transplantation

Morishita et al., (2019), J Int Soc Phys Rehabil Med
Liang et al., (2018), Jpn J Clin Oncol; Jarden et al., (2009), Bone Marrow Transplant

Findings

+ QoL
+ Physical function
+ Psychosocial 
wellbeing
+ Survival rate 

+ Muscle strength
- Fatigue
+ Psychosocial 
wellbeing

+ QoL
+ Physical function
- Length of hospital 
stay



• 2 allo-HSCT units 
• 26 individual rooms

Princess Margaret Canter Centre - Toronto

Resistance Training Class 
Circuit Training Class

Gentle Movement & Music Therapy Class

• 10 exercises
• Low/moderate intensity

Mindfulness and Relaxation Class

• Breathing exercises
• Progressive Muscle Relaxation

• Full body workout
• Chairs/resistance bands

Group-Based Rehab Program
Goal: maintain mobility and prevent physical deconditioning



Objectives:

Use RE-AIM to evaluate the rehab 
program to inform program revision and 
expansion



Study Participation l Sample Characteristics

N=47

Characteristics Mean ± SD

Age 55.56 (13.14)

Frequency (%)

Sex 

Male 26 (57.8)

Female 19 (42.2)

Ethnicity

Caucasian/White 36 (80)

East Asian 2 (4.4)

Black 1 (2.2)

Arabic 1 (2.2)

Ashkenazi Jew 1 (2.2)

Hispanic 1 (2.2)

South East Asian 1 (2.2)

East Asian 1 (2.2)

Other 1 (2.2)

Marital Status 

Married 27 (60)

Single 4 (8.9)

Common law 3 (6.7)

Long-term relationship 2 (4.4)

No information 8 (17.8)

Education 

University 27 (57.4)

High school 4 (8.5)

Grade school 1 (2.1)

No information 15 (31.9)

Work Status 

Disability/sick leave 16 (35.6)

Retired 13 (28.9)

Working/studying full time 5 (11.1)

No information 11 (24.4)

Personal Income

>$75,000 10 (22.2)

$40-75,000 10 (22.2)

$20,000-$39,000 1 (2.2)

<$20,000 1 (2.2)

No information 23 (51.1)

Diagnosis

Acute Myeloid Leukemia 24 (55.32)

Myelodysplastic Syndrome 6 (12.76)

Acute Lymphoblastic Leukaemia 3 (6.38)

Chronic Myelomonocytic Leukemia 2 (2.13)

T-Cell Lymphoma/Leukemia 2 (4.25)

Sezary Syndrome 2 (4.25)

Myelofibrosis 2 (4.25)

B-Cell Lymphoma 1 (2.13)

Mast Cell Leukemia 1 (2.13)

Chronic Lymphocytic Leukemia 1 (2.13)

Mixed Biphenotypic Acute Leukemia 1 (2.13)



REACH

• 82% of patients attend at least one class but only  45% attend >3

• Barriers:

• Transplant complications/unwell 

• Isolation for infection control

• Fatigue

• Low blood counts

• Not interested

• Competing medical procedure



Effectiveness

• Highly Satisfied
• “I felt like I was contributing to my own recovery, 

exercising kept me feeling that I could be strong and 
tough through my treatment…” 

• Reduced anxiety (HADS)

• Despite the intervention
• Worsened performance on TUG and Grip Strength
• Loss of 5% body weight
• Worsened fatigue  & QOL



Adoption

• Mixed findings regarding the setting (open hall 
space)
• Many preferred a dedicated room

• In-patient equipment variability (2/3 with 
equipment)

7 participants had access to a 
stationary bike and all used it

5 participants had access to a small 
pedal trainer but none used it



Implementation

• >80% of participants were able to engage as 
planned
• Some required adaptations/special programming, 

including 1:1 care

• Safe (no adverse events)



Maintenance

• ~40% considered quitting but were encouraged 
to stick with it. 

• >90% intended to continue exercising after 
discharge
• But 30% identified barriers to at-home training



Practical Insights 
and 
Recommendations

• Low attendance often due to isolated, frail, 
cytopenic, GVHD, fatigued, receiving aggressive 
protocols, competing clinical activity 

• Prefer exercise classes over relaxation
• Prefer a dedicated space vs. open 

hallway/community area
• Less than expected loss in physical function (i.e. 

some maintenance relative to comparable 
research

• To improve satisfaction/effects, potentially need 
to:
• Increase number of classes offered
• increase duration of classes
• Increase intensity of exercise



Test a New Model of  Care



Canadian 
Population 
Density



Exercise for Cancer to 
Enhance Living Well (EXCEL)

• Hybrid Implementation Effectiveness Study

• N=1500

• Objective: Increase accessibility to exercise services for 
cancer survivors in “Rural and hard to reach” areas

• Measures of success:

• physical activity, fitness, and QOL (up to 1-year post 
intervention)

• New exercise professionals trained to work with cancer 
survivors

• New centres delivering exercise oncology programming



Hub & Spoke Model



The Model
• Train non-oncology trained exercise 

professionals

• Pay them to deliver a free, 12-week, 
group-based program with supervision 
and support

• 2x/week, 1 hour each

• Circuit-style

• Tailored to individual needs

• Zoom platform

• Moderator plus instructor

• Safety, set-up, build rapport, deliver 
effective fitness training

• Developing the EXCEL community

• Pre-post class time for discussion

• Education webinars for pt

43



RE-AIM 
Framework

Construct Reporting Outcomes

Reach

 Referral 
o Indirect-HCP Referral
o Direct-HCP Referral
o Self-Referral 

 Enrollment 
o # of participants enrolled
o # of participants who do not enroll
o Characteristics of enrolled and non-enrolled 
o Reasons for study refusal 

Effectiveness
 Patient-Reported Outcomes

o QOL, Fatigue, Physical Activity, Exercise Barriers, Symptom Burden
 Functional Fitness Outcomes 

o Aerobic Endurance, Musculoskeletal Fitness, Balance, Flexibility, PA Volume (accel)

Adoption

 Characteristics of adopting / non-adopting clinical sites 
o # and type of educational and referral resources provided
o Personnel involved – # and type/who

 Fitness professional partnerships and characteristics 
o # of trained QEPs
o # of exercise classes provided  
o # organizations and type (i.e., individuals, fitness centres)

Implementatio
n

 Fidelity Checks 
 Safety of Exercise Program
 Program Acceptability (i.e., adherence)

o Exercise class attendance tracking
 Program Costs

Maintenance

 Sustainability of exercise programs within the community
o # of ongoing programs

 Participation in home- or centre-based exercise programs
o # of participants continuing to engage in structured exercise post 12-Week EXCEL program

 Physical activity levels at 24-week (objective and self-report) and 1-year follow-up (self-report) 



Progress to date…



Finally, some 
thoughts on priorities 
for strategies to 
advance exercise 
implementation into 
cancer care







Top 5 themes

1. Integrate exercise professionals into cancer 
care teams

2. Develop & promoting evidence-based exercise 
oncology education HCPs 

3. Improve accessibility and diversity of cancer 
exercise services 

4. Establish referral strategies between medical & 
community-based cancer exercise services

5. Establishing exercise oncology training 
standards for exercise professionals



…but id depends who you ask!
Understanding the high-priority ‘patient-level’ 
& ‘economic’ outcomes for healthcare funders
& decision-makers

Integrating Exercise 
Professionals into primary 
cancer care teams



Summary

With decades of research on exercise in cancer, more 
attention is now being placed on HOW we integrate 
exercise as standard evidence—based practice in oncology

Implementation science complements efficacy-based 
designs by understanding how interventions work in ‘real’ 
conditions

Frameworks can help guide and interpret implementation 
and effectiveness analyses

Implementation Science is iterative and dynamic and 
should have practical impact



Thank You
Daniel Santa Mina

daniel.santamina@utoronto.ca

@DR_SantaMina


