ISQIC Pre-Operative
Physical Function
Optimization Toolkit

Disclaimer
By downloading or accessing this toolkit or any other materials from this website, or through this portal,
the user acknowledges and agrees that: (1) he/she is an authorized agent or employee of a hospital
currently participating in ISQIC (“Hospital”) under a valid ISQIC Instructional and Related Services
Agreement (“Agreement”) with rights to access this material, subject to the terms of such Agreement; (2)
the information and materials available through this link are being provided “as is” with no warranties of
any kind; (3) he/she has authority to, and does in fact accept responsibility on behalf of Hospital for
Hospitals’ and his/her own use or implementation of the suggestions or information provided in the
materials; (4) user and Hospital, and not Northwestern University or ISQIC, determine how or whether
user or Hospital makes use of the materials or information provided here; and, (5) all use of materials or
information provided here is subject to the terms and conditions of the Agreement.
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How to Use This Toolkit
Implementing a Pre-Operative Physical Function Optimization protocol requires significant coordination
between groups within a hospital. Improving physical functioning may be unfamiliar territory for general
surgeons and quality improvement professionals. There are protocol components that must be completed
by the patient prior to surgery. Excellent resources have been created by groups across the country;
therefore, this toolkit is meant to house many of those resources so you can easily see what each has to
offer.
We hope you will find the resources and case studies in this toolkit useful and that you can easily tailor
the interventions to your institution’s needs.
The following functions have been added to this PDF to make it easy to navigate:
1. This PDF is searchable so you can type a page number or word into the search box to be taken to
places in the toolkit where that search item appears.
2. Clicking on any section header or sub-header in the Table of Contents will take you directly to that
section.
3. Clicking on the ISQIC logo in the bottom right corner of each page will take you back to the Table
of Contents.
4. Clicking on the reference to an appendix in the text will take you directly to that appendix.
5. You may double click any caption or image that says “Click to open” and the attachment will open
in a new PDF window or link in your browser. Adobe Reader is the preferred method for viewing
attachments.

Feedback on This Toolkit
We hope this toolkit will assist your hospital in deciding how to implement the Pre-Operative Physical
Function Optimization intervention and which tools and interventions may be optimal in your local care
context. We welcome all feedback so we can iteratively update the toolkit to highlight new interventions,
clarify existing ones, and generally make the toolkit more user-friendly and helpful. Please send any
questions, comments, or overviews of what your institution implemented to Brianna D’Orazio
(bdorazio@isqic.org).
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Introduction to Pre-Operative Physical
Function Optimization
The case for pre-operative physical function optimization

Interventions to improve physical function in the pre-operative period have demonstrated success in
preparing patients for the immediate and long-term physical impacts of surgery.1 Prehabilitation improves
functional reserves prior to surgery, promoting earlier return to pre-operative physical function and
reducing post-operative complications.2,3 Patients participating in pre-operative physical function
optimization programs show better compliance and higher levels of adherence to health promoting
behaviors in the post-operative period.2
The figure below demonstrates the trajectory of patients participating in pre-operative physical function
optimization (blue line) vs. no pre-operative physical function optimization (red line). Patients who
complete a pre-operative physical function optimization program show less deterioration in the
perioperative period and greater functional recovery postoperatively.

Trajectory of the perioperative period and impact of prehabilitation on accelerating postoperative
functional recovery4
The diagram below shows the goals of a pre-operative physical function optimization program. Embarking
on the rehabilitation process before surgery allows the provider and patient to address the management
of risk factors that may adversely affect functional capacity and enhance cardio-respiratory and muscular
function to improve post-operative outcomes.
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The Prehabilitation Triangle5

Implementing a Pre-Operative Physical
Function Optimization Program
What does physical function optimization look like?
The goal of the preoperative physical functioning program is to have patients perform approximately 3060 minutes of daily physical aerobic activity intended to increase cardiovascular performance in the 2-4
weeks before surgery. Given the wide ranges of patients and diverse nature of ISQIC hospitals, physical
activity can take many forms ranging from timed walking, running, cycling, aerobics classes or use of
cardiovascular equipment (e.g. elliptical, stair climbers, arm bike, rowing) at home, on the street, or at a
gym.
Pre-operative physical function optimization programs may take one of three formats dependent on the
patient’s insurance status and your hospital’s resources. ISQIC recommends your hospital chooses one of
the modes of preoperative physical function optimization described below and implement it for all of your
hospital’s participating surgeons. Given the breadth of different prehabilitation solutions that ISQIC
hospitals will use, your local site should keep in mind that ISQIC is monitoring referral to (and not patient
adherence to) to a specific form of prehabilitation.
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•

An unmonitored program consists of home-based exercises prescribed by the clinician. This is
the simplest program for hospitals to adopt but presents challenges in monitoring patient
adherence given the lack of supervision and variations in patient health literacy. Since there is
no monitoring, there is little assurance that patients are completing the program as intended.
An example of an unmonitored program is providing patients with the ISQIC Physical Activity
Guide (see “Resources for Unmonitored Interventions”).

•

A fully monitored program consists of clinician-prescribed physical therapy or sessions with a
personal trainer. Fully monitored programs allow physical function program development
tailored to the patient’s performance status and personalized patient instruction. The
supervision offered in the program provides theoretical advantages in patient adherence,
provided the patient attends the sessions. Variations in insurance coverage and deductibles
coupled with patient expenses, however, may make fully monitored programs more challenging
to implement for your care teams. Unlike orthopedic and neurosurgeons, many general
surgeons are not accustomed to the coding and necessary diagnoses (and resultant patient
questions and insurance appeals) required for physical therapy.

•

A partially monitored program consists of an initial visit with a physical therapist, personal
trainer, or activity coach followed by a self-paced home-based program. This strategy minimizes
resource utilization and costs associated with multiple provider visits in exchange for
“homework” the patient completes at home or at the gym. This hybrid approach balances costly
provider visits with trade-offs in patient adherence.

While some patients may benefit most from the oversight of a fully monitored program, many forms of
insurance will not reimburse for physical therapy as pre-operative physical function optimization for
colorectal surgery unless certain diagnoses are justifiably used. Self-directed programs are feasible and
safe, have demonstrated similar outcomes as fully monitored options and can be accomplished at little or
no cost to the patient.6
The McGill Peri Operative Program (POP) (https://mcgill.ca/peri-op-program/about-pop-0) is a successful
example of implementing a physical function optimization program as part of the larger perioperative
pathway. The McGill POP is an example of a partially monitored program, incorporating baseline
assessments with a physical therapist prior to initiating the home-based program. A successful preoperative physical function optimization program may include some or all of the components
incorporated in their program. Note, however, that although the McGill program spanned 4-5 preoperative weeks, ISQIC recommends not delaying surgery to complete prehabilitation. ISQIC’s ideal target
intervention period for prehabilitation is 2-4 preoperative weeks.
The diagrams below outline the basic steps for implementing each of the physical function optimization
programs as part of the larger perioperative prehabilitation pathway.
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1. Example of an Unmonitored Program
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2. Example of a Fully Monitored Program
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3. Example of a Partially Monitored Program
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Supporting Literature

Though this area of research is still new, several randomized clinical trials have evaluated the effectiveness
of pre-operative physical activity programs on post-operative functional recovery in colorectal surgery
patients. Below are examples of trials that studied each type of pre-operative program. Click on the
publication title below to access the article providing support for the program. Please note that this is a
selection of articles but is not all-inclusive.
Fully Monitored Programs:
1. Soares SM de TP et al. Pulmonary function and physical performance outcomes with preoperative
physical therapy in upper abdominal surgery: a randomized controlled trial. Clinical
Rehabilitation. 2013;27(7), 616–627.
2. Dronkers JJ, Lamberts H, Reutelingsperger IM, et al. Preoperative therapeutic programme for
elderly patients scheduled for elective abdominal oncological surgery: a randomized controlled
pilot study. Clin Rehabil. 2010;24:614–622.
3. Dunne DF, Jack S, Jones RP, et al. Randomized clinical trial of prehabilitation before planned liver
resection. Br J Surg. 2016;103:504–512.
Partially Monitored Programs:
1. Barberan-Garcia A, Ubre M, Roca J et al. Personalised Prehabilitation in High-risk Patients
Undergoing Elective Major Abdominal Surgery. Annals of Surgery. 2018;267(1):50-56.
2. Bousquet-Dion G, Awasthi R, Loiselle S, et al. Evaluation of supervised multimodal prehabilitation
programme in cancer patients undergoing colorectal resection: a randomized control trial. Acta
Oncologica. 2018;57:6, 849-859.
3. Minnella EM, Awasthi R, Loiselle S, et al. Effect of Exercise and Nutrition Prehabilitation on
Functional Capacity in Esophagogastric Cancer Surgery: A Randomized Clinical Trial. JAMA Surg.
2018;153(12):1081–1089.
Unmonitored Programs:
1. Gillis C, Li C, Lee L, et al. Prehabilitation versus rehabilitation: a randomized control trial in patients
undergoing colorectal resection for cancer. Anesthesiology. 2014; 121:937–947.
2. Li C, Carli F, Lee L, et al. Impact of a trimodal prehabilitation program on functional recovery after
colorectal cancer surgery: a pilot study. Surg Endosc. 2013;27:1072–1082.
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Which program is right for your hospital?

The attached decision aid can be used to determine which type of program would be best to implement
at your hospital. Some patients may benefit from fully or partially monitored programs, though most
forms of insurance will not reimburse for physical therapy as pre-operative physical function optimization
for colorectal surgery unless the patient meets certain criteria and certain diagnosis codes are used.
Unmonitored programs are feasible and safe, have demonstrated similar outcomes as the fully monitored
option and can be accomplished at low or no cost to the patient.6 (Click image to open PDF)

Assembling your team

Implementing a pre-operative physical function program requires the coordination of the whole surgical
team. As you’ve learned through the ISQIC quality and process improvement curriculum, a project team
with defined ownership, accountability, and role definitions is critical to success. Teams consist of
sponsors, process and improvement leaders, and other members. For a reminder of their roles as defined
in the ISQIC curriculum, click here.
Team members are responsible for contributing to the project’s direction and implementation; therefore,
it is important to ensure teams represent multiple disciplines and include most, if not all, of the relevant
stakeholders. In addition to your ISQIC team, you may want to consider inviting representatives from
some or all of these cohorts: surgeons, nurses, educators, physical therapists, and social workers,
depending on which type of program you choose to implement and your local care context. Investigate if
your hospital, local health center, or community center offers low-cost fitness monitored group classes
that meet physical functioning criteria and engage those teams as necessary.
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Provider-level Strategies
Incorporating the physical function optimization
discussion in the pre-operative pathway
Patient-level barriers to physical activity participation

In discussing the benefits of physical activity with patients prior to embarking on a pre-operative physical
activity program, is important for surgical providers to understand the current landscape of physical
activity among adult Americans. Though the CDC recommends 150 minutes of physical activity per week
(i.e., 30 minutes per day) for all adults,7 only 54% of adults meet the CDC’s minimum aerobic physical
activity guidelines and 25% of adults do not engage in any leisure time physical activity (Click to open:
Trends in Meeting the 2008 Physical Activity Guidelines, 2008-2018, CDC). This trend is more pronounced
among older adults, who face higher barriers to participation in physical activity.8
As such, it is important to understand the potential patient-level barriers to physical activity in order to
conduct effective discussions with patients. Six primary barriers to physical activity participation have
been identified,8 which have been highlighted by the Office of Disease Prevention and Health Promotion
here:https://health.gov/news-archive/blog/2011/04/barriers-to-physical-activity-among-olderadults/index.html.
The Six Barriers to Physical Activity Participation:
1. Lack of interest (#1)
2. Shortness of breath
3. Joint pain
4. Perceived lack of fitness
5. Lack of energy
6. Doubting that exercise can lengthen life
The CDC’s discussion of these common barriers and ways to overcome them can be found here:
https://www.cdc.gov/physicalactivity/basics/adding-pa/barriers.html.

Motivational interviewing and behavior change resources

Motivational interviewing is a practical, short-term counseling method that helps people who express
ambivalence towards a certain behavior to find the internal motivation to change their behavior.9
Motivational interviewing can be implemented in pre-operative discussions with little disruption to
workflow or increased time.
The Behavior Change Wheel (BCW) is another method to frame discussions with patients around
undertaking a pre-operative physical activity program. The BCW was developed from 19 frameworks of
behavior change identified in a systematic review of the literature, and consists of three layers.10 The
center, or hub, of the wheel identifies the sources of the behavior that could provide effective targets for
intervention using the “capability, opportunity, motivation, and behavior” model (COM-B), which are all
recognized to be interacting components of behavior. The middle layer consists of nine intervention
functions to choose from based on the COM-B analysis. The outer later identifies seven policy categories
that can support the delivery of these interventions.
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The Behavior Change Wheel (BCW)

The table below from Michie et al defines each intervention and policy and provides examples of
practical ways to implement each.10
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Resources for Monitored and Partially Monitored
Interventions
Physical therapy referrals

Physical therapy prehabilitation for colorectal surgery begins with a baseline assessment of the patient’s
physical health:
1. Assessment of functional status
2. Identification of impairments
3. Provision of information and therapy to promote physical health
Depending on the type of insurance, patients may have coverage or prefer to pay out of pocket for
individualized or group sessions with a physical therapist. Generally “prehabilitation” is not recognized by
insurance companies as a billable reason for physical therapy. This means referring patients to a therapist
with a diagnosis of “prehabilitation,” “colon cancer,” or “pre-op” generally will not be covered by
insurance and may result in the patients having to pay in full the out of pocket cost for therapy.
Covered diagnoses may include, for example, “generalized deconditioning,” “osteoporosis,” or “muscle
weakness” depending upon the appropriate clinical situation. Please note, the diagnosis used to refer a
patient to a provider must accurately reflect the patient’s underlying medical condition. ISQIC strongly
suggests direct communication with the consulting provider (i.e. recipient of the referral) prior to making
a referral for physical therapy to ensure the proper diagnoses are used and to review patient implications
of deductibles, co-pays, and justifiable diagnoses/codes.
Partially monitored programs consist of a referral to physical therapy for a baseline assessment, after
which the physical therapist will provide the patient with a self-guided, home-based exercise plan.

Resources for Unmonitored Interventions
Measuring baseline functional status

In unmonitored programs where patients are not assessed by physical therapy providers or personal
training professionals, there are several simple baseline assessments that can be conducted during a presurgical visit to assess functional status. These tests are optional for motivated institutions and are not
required for the ISQIC Prehabilitation Bundle.
1. 6-minute walk test (6MWT)
The 6-minute walk test measures the distance that a patient can safely walk on a flat, hard surface in a
period of 6 minutes (6-minute walking distance).11 It is commonly used as a primary or secondary outcome
in randomized clinical trials of pre-operative physical function optimization programs, which have
demonstrated improved post-operative functional status in the pre-operative physical function groups.12-
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2. Timed Up and Go test (TUG)
The Timed Up and Go test measures a patient’s mobility and requires the use of both static and dynamic
balance, timing the period of time it takes for a person to get up from a chair, walk three meters, walk
back to the chair, and sit down.
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The attached handout from the CDC is a step-by-step tool for providers to easily conduct and record the
TUG. (Click image to open PDF)
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3. The Borg Scale of Perceived Exertion
The Borg Scale measures how hard a patient feels they are working during different activities, on a scale
from 6 to 20.16 The easier to use modified Borg scale may be useful for physicians when discussing physical
exertion with patients. Prehabilitation exercises typically target a Borg score of 11-16 or modified Borg
score of 3-6 (fairly light to hard exercise, ranging from walking through the grocery store to bicycling,
swimming, or other activities that get the heart pounding and make breathing very fast).
3A. Borg Scale

Source: https://www.hsph.harvard.edu/nutritionsource/borg-scale/

3B. Modified Borg Scale

Source: Carli F, Gillis C and Scheeded-Bergdahl C. Promoting a culture of prehabilitation for the surgical cancer patient. Acta Oncologica.
2017;56(2):128-33.
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Referrals and Reimbursement Options

There is a variety of community based fitness classes that can be used to create or supplement partially
monitored, monitored, or unmonitored programs. Be creative, there are many excellent resources out
there! Call your local hospitals, outpatient physical therapy centers, and community centers. Many cities
offer low cost and free activity classes. Many community and religion organizations offer fitness classes
to the general public (e.g., YMCA/YWCA, Catholic Youth Organization [CYO], Jewish Community Center
[JCC]).
Examples of resources offered by hospitals in Illinois:*
Loyola University Medical Center https://www.loyolafitness.org/
Northwestern Medicine

https://classes.nm.org/wlp2/classes/search//1/$Type=FT

Advocate Lutheran Hospital

https://www.advocatehealth.com/luth/health-services/fitnesswellness/classes-programs

Shirley Ryan Ability Lab

https://www.sralab.org/services/adaptive-fitness

Amita Health

https://classes.amitahealth.org/wlp2/#!/classes/find/1/$IgnoreCl
osed=true$ExcludeScreenings=false$ClassDate=02.09.2020$UserF
ield02=WLS

* Please note: these links are just an example of classes your hospital may already offer and ISQIC does
not endorse any particular institution.
For those who are especially motivated to assist patients with insurance approvals for exercise equipment,
pedometers, or personal trainers, the following resource explains how to write letters of medical necessity
for FSA or HSA reimbursement: https://www.medicalhomeportal.org/issue/writing-letters-of-medicalnecessity.
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Patient-level strategies
ISQIC Physical Activity Guide
(Click image to open PDF)
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Other Patient Education Resources

The following resources contain educational handouts for patients on the benefits of physical activity,
activity planning resources, and strategies to overcome barriers to participation:
Make Physical Activity a Regular Part of
the Day
MyPlate MyWins: An active lifestyle

Be Active Your Way

https://www.choosemyplate.gov/resources/physic
al-activity-tips
https://www.choosemyplate.gov/eathealthy/mypla
te-mywins
https://www.acefitness.org/education-andresources/lifestyle/blog/6765/small-steps-toincrease-physical-activity
Click here to open

Move Your Way Activity Planner
Overcoming barriers to completing
physical activity
Social support: Engaging family
members to improve adherence - Tip
Sheet - Engaging Family Members

https://health.gov/moveyourway/activity-planner/
https://www.cdc.gov/physicalactivity/basics/addin
g-pa/barriers.html
https://choosemyplateprod.azureedge.net/sites/default/files/tentips/DGT
ipsheet29BeAnActiveFamily_0.pdf

Small Steps to Increase Physical Fitness

Additional Resources for Unmonitored Programs

The following resources contain educational handouts and resources for patients as an adjunct to the
ISQIC Physical Activity Guide:
•

NM Pre-operative Walking Program (click image to open PDF)
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Web- and App-based Resources
•

Exercise applications and web-based planners:
1. Move Your Way Activity Planner
 Move Your Way Activity Planner, created by Health.gov, walks users
through setting their own weekly goals using the national guidelines for
physical activity, choose their activities, and get help staying motivated.
 https://health.gov/moveyourway/activity-planner/
2. MyFitnessPal and MapMyFitness
 MyFitnessPal and MapMyFitness are easy ways to log and keep track of
physical activity, with apps for both iPhone and Android.
 https://www.myfitnesspal.com/
 https://www.mapmyfitness.com/
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1. Additional Resources
The Use of Physical Functioning Improvement as Part of a Larger Prehabilitation Program:
Click on the publication title below to access the article providing support for the program.
•

•

•

Single institutions:
1. Howard R, Yin YS, McCandless L, Wang S, Englesbe M, Machando-Aranda D. Taking
Control of Your Surgery: Impact of a Prehabilitation Program on Major Abdominal
Surgery. J Am Coll Surg. 2019;228(1):72-80.
2. Liang MK, Bernardi K, Holihan J, et al. Modifying Risks in Ventral Hernia Patients
With Prehabilitation. Ann Surg. 2018;268:674-680.
3. Mayo NE, Feldman L, Scott S, et al. Impact of preoperative change in physical
function on postoperative recovery: Argument for supporting prehabilitation for
colorectal surgery. Surgery. 2011;150(3):505-514.
Meta-analysis:
1. Piraux E, Caty G, and Reychler G. Effects of preoperative combined aerobic and
resistance exercise training in cancer patients undergoing tumour resection surgery:
A systematic review of randomised trials. Surg Oncol. 2018;27(3):584-594.
Review Articles, Commentaries, and Editorials:
1. Baldini G, Ferreira V, and Carli F. Preoperative Preparations for Enhanced Recovery
After Surgery Programs: A Role for Prehabilitation. Surg Clin N Am. 2018;98(6):11491169.
2. Carli F, Silver JK, Feldman LS, et al. Surgical Prehabilitation in Patients with Cancer:
State-of-the-Science and Recommendations for Future Research from a Panel of
Subject Matter Experts. Phys Med Rehabil Clin N Am. 2017;28(1):49-64.
3. Wynter-Blyth V and Moorthy K. Prehabilitation: preparing patients for surgery. BMJ.
2017;358:j3702.
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