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Overview

• What do we know about exercise and prevention of CVD, Pulmonary 
Disease, Cancer…. Including lung cancer?
• Mechanisms

• What would happen if we exercised patients screened for lung cancer?

• Muscle matters to these patients in overcoming COPD problems.  
• Review musculature in COPD as seen on Thoracic CT

• Can exercise change this?

• Implementation issues
• How do we mobilize exercise as a drug of presymptomatic COPD, Heart Disease, 

Lung Cancer?
• CT scans happen annually, could this be an opportunity to prescribe exercise?
• We know exercise works, how do we make it happen?



Source for this section…



Exercise and Prevention of CVD Mortality

30% reduced CVD 
mortality for 
walkers



Dose Response Relationships PA and Breast 
Cancer, Colon Cancer, Diabetes, Ischemic Heart 
Disease, and Ischemic Stroke

MET-hours/week  = time walking

• 8.5 MET-hrs/week = 2 hrs, 15 min 

• 17 MET-hrs/week = 4 hrs, 30 min 

• 35 MET-hrs/week = 9 hrs, 15 min



Haskell MSSE 1994



• Case-Control Study

• 278 patients

• 335 controls

• Spirometry



Brenner et al. Lung Cancer 2016



Among the mechanisms:  Exercise Reduces 
Chronic Inflammation



Wong et al. Cancer 
Research 2020



What would happen if we started to exercise 
patients screened for lung cancer?
• Improved use of oxygen

• Energy levels

• Anxiety, depression 

• Sleep

• Self-esteem

• Cardiovascular Fitness

• Muscular Strength

• Improved shortness of breath



Muscle Matters
• Altered body composition is predictive of increasing mortality among 

COPD patients

• Thoracic CT scans allow for measurement of 
• Pectoralis Muscle Area

• Erector Spinae muscles

• Intercostal muscles

• Subcutaneous Adipose Tissue

Tanimura Ann Am Thorac Soc 2016



Intercostal Muscles, Pectoral Muscles

Intercostal muscles and breathlessness Pectoral Muscle Quartiles and Mortality

Diaz Respiratory Research 2018
Ju Clin Respir J 2018



Exercise improves musculature relevant to 
COPD

Pectoralis Major Muscles Intercostal muscles

Bernard Am J Respir Crit Care Med 1999
Ramirez-Sarmiento Am J Respir Crit Care Med 2002



So we know exercise helps…
How do we make it happen as standard of care?



Current State of Implementation

• Exercise is not standard of care in the setting of pulmonary screening 
for lung cancer

• A minority of patients are adequately active

• Multifactorial causes include:
• Lack of awareness by patients and providers

• Lack of programming

• Lack of referral from clinicians

• Lack of a well trained exercise workforce

• Lack of payment for programming



Themes toward the goal of broad implementation 
of exercise in the lung cancer screening population

• Policy, funding
• Federal

• Organizational

• Institutional

• Research

• Workforce development

• Program development

• Stakeholder engagement: changing culture



Policy, Funding: Federal Government level

• Exercise interventions require funding.  Options:
• Delivery by health care professionals (e.g.; PTs)

• Change policy so that exercise professionals become HCP

• Demonstrate that programs are effective in community settings, change 
policy to ‘cover’ costs of programs (e.g.; DPP model)

• Issues in determining how best to proceed
• Workforce preparedness

• Referrals to programs remain low



Policy relevant to exercise in lung cancer screening 
populations: Organizational level examples

• Accreditation bodies for lung cancer screening centers
• Standards drive behavior (example: distress screening in 

cancer)

• American College of Sports Medicine
• Preparticipation guidelines do not currently include 

pulmonary disease



Research

• Efficacy trials
• Outcomes need to fit the policy needs 

• Treatment efficacy

• Health services outcomes

• Evaluative trials
• Comparison of the common implementation models

• Counseling, individual training, group training

• Cost evaluation

• Health care utilization

• Implementation science trials



Patients screened for lung cancer with CT scans

Randomize by Clinic

Arm A (Standard Arm)
• Exercise advice as usual 

practice by providers
• Brochures about exercise 

interventions in waiting 
room

Arm B (Implement Exercise Is Medicine 
Approach)
• Implementation facilitation applied to 

adapt clinical work flow to enable 
patient assessment, advice, referral, 
and connection to an evidence based 
exercise intervention by providers and 
staff

Example Study Schema

Design:  Cluster Randomized Trial



Implementing exercise interventions in community CT 
screening clinics

• Existing gap in testing effective implementation 
strategies for improving physician referrals and 
utilization of evidence-based exercise interventions in 
the setting of lung cancer screening clinics
• Evidence base exists for SBIRT in primary care 

• Community clinics are important in studying the real-
world factors that influence implementation 
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Multilevel intervention

• Patient
• Evidence based Exercise Intervention

• Treating Clinician
• Clinical work flow:  The Ask Advise Refer Connect Process

• Care Delivery Team / Level of the Practice
• Implementation Facilitation
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Specific Aims

• Aim 1: To assess whether implementation facilitation of the Ask, 
Advise, Refer, Connect (AARC) process results in increased proportion of 
patients with a completed referral to exercise.  (IMPLEMENTATION 
OUTCOME)

• Aim 2:  To examine mechanisms by which implementation facilitation 
of the AARC process results in increased proportion of patients with a 
completed referral.  (IMPLEMENTATION AIM)

• Aim 3: To assess the effectiveness on patient level outcomes regarding 
symptom burden (breathlessness).  (CLINICAL EFFECTIVENESS 
OUTCOME)
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Workforce Development

• Exercise professionals are, in general, not currently being prepared to 
work with lung cancer screening patients
• This needs to change

• Need to identify KSAs needed in exercise professionals to work with 
lung cancer screening patients
• Credential re-tool at ACSM

• Creation of 101 module



Program Development

• Identify where programs already 
exist

• Map them

• Enlist national fitness chains to 
start pulmonary specific 
programs

• Help existing programs to spread



Implementation of exercise for patients 
receiving screening for lung cancer
• Policy

• Stakeholder awareness

• Program development

• Workforce development

• Research

Thank you!
@fitaftercancer on twitter


