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2014



Doctor, I need your help I just can’t live this way anymore!



This patient was cleared for her 8-hour surgery by her family doctor. 
But no one appreciated how physically and mentally debilitated she was and hence in need of prehabilitation.  
This would have avoided her post-op  infection, hospital readmission, and significant cost to health care 
system.





What are the Costs of Illness to society?

Heart disease/ Stroke- $363 billion/ yr.

Diabetes- $327 billion/yr.

Alcohol abuse- 140,000 deaths, $249 billion/yr.

Cancer- $240 billion/ yr.  2030

Cigarette smoking- $240 billion/yr. 

Behavioral illness- $225 billion/yr.

Obesity- $173 billion/yr.

Arthritis- $140 billion (direct medical)+$164 billion (lost productivity)/year

Physical inactivity- $117 billion/yr.
https://www.cdc.gov/chronicdisease/about/costs/index.htm
https://openminds.com/intelligence-report/the-u-s-mental-health-market-225-1-billion-in-spending-

in-2019-an-open-minds-market-intelligence-report/

https://www.cdc.gov/chronicdisease/about/costs/index.htm


2018 Average Costs for Common Surgeries:
heart valve replacement: $170,000

heart bypass: $123,000

spinal fusion: $110,000

hip replacement: $40,364

knee replacement: $35,000

angioplasty: $28,2000

hip resurfacing: $28,000

gastric bypass: $25,000

cornea: $17,500

gastric sleeve: $16,000

Statista



Patient's 
family 

Surgeon

Primary 
Care 

Nutrition 
Team

Rehab 
Team

Behavioral 
wellness 

Team

Patient





Trauma of major surgery: A global problem that is not going away
https://doi.org/10.1016/j.ijsu.2020.07.017 



Leveraging 
the surgical 
experience

Medical Risk Assessment

Procedure Specific

Condition Specific 

Lifestyle Specific
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Medical Condition
Assessment



Medical     
Condition 

Specific

Diabetes 

Anemia/thrombocytopenia

Obesity

Behavioral conditions

Cancer

Osteoporosis/penia



Hyperglycemia and ↑A1C >8% - ↓neutrophilic function, ↑inflammation and 
oxidative stress and endothelial dysfunction

Approx. 65% of diabetic patients didn’t have an A1C within 3 mo of surgery 

↑complications(wound), mortality,  infections and LOS

A1C levels ideally < 6.5%, <7.5% acceptable, hold and optimize >8.0%



Patient Blood 
Management
Anemia

Detection- upper/lower GI, urologic

Labs- CBC, Fe , B12, folate, serum creatinine/GFR

Goal- 13 gm/dl, hold major elective surgery if less <12 
females, < 13 males

Hematology consult- hgb <8,↓platelets, WBC’s, RBC’s 

Nephrology consult- eGFR<60ml/min

Treatment-Fe deficiency- oral, IV replacement -w or 
w/o Erythropoetin

Vitamin deficiency 



Patient Blood 
Management
Bleeding  



Patient Blood Management
Assessment  



Lifestyle
Assessment



Deconditioning/Cardiopulmonary 
Dysfunction

Obesity/Malnutrition 

Smoking 

Alcohol/Drug/Opioid misuse 

↓Wound healing 
↓Fracture/fusion healing 
↑ Infections
↑Blood loss 
↑OR times
↑DVT/PE
↑Mortality
Immune incompetence
Organ dysfunction
Depression





3-5 drinks > 30- 60 g ethanol/day

↑H-P-A axis (cortisol, interleukin 6), 
hypoxemia (myocardial ischemia, wound) 

↑surgical stress, cardiac dysfunction 
immunosuppression, coagulopathy, Sleep 
dysfunction, malnutrition

↑LOS, hospital costs, complications, 
mortality

Abstinence 1 month, withdrawal preop

Fewer complications, less nursing care, 
↓cardiac and pulmonary issues



Optimizing the 
surgical 
experience 

Prepare



Prehabilitation
The process of enhancing one’s functional and 
mental capacity to buffer against potential 
deleterious effects of a significant stressor.

( Carli, Zavorsky-2005)



Behavioral well-being and 
mental resilience training 

Nutritional optimization 
(diet and supplementation) 

Physical/cardiopulmonary 
conditioning 

Arora et al. Canadian Journal of Cardiology 34 
(2018) 839e849 





Better value-Lower total cost of care/ improved quality 

Reduce complications

Shorter LOS and unplanned readmissions 

Less anxious more resilient (mentally and physically)

Faster recovery less disability

Shared decision making

Happier and healthier patients and their families



What are the challenges?

Patient, 
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When to begin 
the Integrated 

approach to 
prehabilitation!

Surgeon- Decision for surgery visit 

Critical -That all questions re: planned procedure 
are answered 

Follow with Mr. or Ms. Smith would you like to 
learn more about preparing yourself for surgery

Primary care- medical clearance visit

Identifying the medical factors that warrant 



Optimizing  
the surgical 
experience

Behavioral Wellness 

Physical Conditioning

Nutritional Optimization



Behavioral 
Prehabilitation 



Causes and 
Effects 

of 
Behavioral 

Dysfunction

Fear and anxiety of the unknown

Worried how surgery will affect their family

Poor health Locus of Control 

Lack social support

Stress- poorer wound healing, slower recovery

Depression- ↑pain, ↓ function, QOL, lack 
engagement in preop prep
Poor coping- ↑ pain behavior ↓function, 
problem solving, motivation





Resilience- process of adapting well in the face 
of adversity, trauma, tragedy, threats, or 
significant sources of stress

Self-efficacy- an individual's belief in his or her 
capacity to execute behaviors necessary to 
produce specific performance attainments





Outcomes-
Behavioral 

Prehabilitation
with Resiliency 

training

Higher physical 
function 

Enhanced Immunity

Less pain interference

Less post-op disability



Physical
Prehabilitation 



Effects 
of 

Physical 
Deconditioning

Higher mortality-Max aerobic capacity 
< 7.9 METS 

Disease related deconditioning

Poorer quality of life

Longer recovery

↑ LOS, subacute rehab, complications

Higher cost of care



Physical 
Assessment 

Supervised by PT, exercise physiologist, trainer

Defining the patients “WHY”

Contraindications- unstable angina, 
uncontrolled HTN, aortic stenosis …

Baseline screen- cardiopulmonary fitness, 
strength and balance training, flexibility, ADL’s



6-8 weeks preop
Walking program  
MIIT/HIIT Cardio      

2-3 days/week

Strength                       
2 days/week

Flexibility

• Warmup

• Static stretch 
(hamstrings, quads, 
deltoid, back)

Balance training

• 30 %, > 65 y/o→ 1 fall / yr

• Cost effective Journaling

Prehabilitation and early rehabilitation after spinal surgery: randomized clinical trial 
Per Rotbøll Nielsen et al. Clinical Rehabilitation 2010; 24: 137–148 



No Adverse effects

Acceptable with improved patient satisfaction

Physically- increased muscle mass, immune enhancement

Increased walking distance

Shorter hospital stay, less complications, less pain 

Per Rotbøll Nielsen et al. Clinical Rehabilitation 2010; 24: 137–148 
Marchand et al. Sci Rep 11, 11080 (2021).https://doi.org/10.1038/s41598-021-90537-4



Nutritional
Prehabilitation 





15-57 %  hospitalized geriatric patients

38%- no nutritional treatment

Nutritionally at risk- costs 35-75% higher

↑ LOS- $18 billion / year

↑ complications- 42% severely 
malnourished/ 16 % well nourished 
↑ depression

Under-consumed- Protein, A,D,E,C, choline, 
calcium, mg, Fe, K, fiber













Who  Will 
Benefit from

Prehabilitation

Surgical and pre-surgical patients

Patients recovering post-discharge 
from Illness or Injury

Patients living with obesity and other 
chronic conditions

Osteoporosis/osteosarcopenia

Patients living with cancer 



The Benefits of Prehabilitation to The Healthcare System

Leveraging surgery, illness or injury for a healthier mindset & lifestyle 

Less anxious more resilient (mentally and physically) patients

Shared decision-making and personal ownership

Faster recovery less disability

Lower complications, LOS and unplanned readmissions 

Happier and healthier patients and their families



Financial Benefits of Prehabilitation

Less 30-day readmissions- 18% to 3% (b)

Prehabilitation in frail patient- Lower complications, subacute rehab usage 
Savings/patient: $9,418/patient (c)

Pulmonary optimization- $8 saved for each $1 spent on PT

Addressing disease relate malnutrition- saving approx. $2500/Patient/Admission

Immunonutrition- savings/patient: - $ 2,943, $-3,896 and $-4,675 in the 30-, 90-
and 180-day post-op period (c, d)

Behavioral wellness (LBP)- mindfulness $724 savings/patient 





In Summary

Leverage Leverage the surgical experience to introduce change

Think Think wellness all the time

Put Put patients in control by helping them find their “Why”

Work Work with a prehab specialist/program

Have The team must have one message “ Prehabilitation can prepare you 
for a better surgical experience, better outcome and better future”



Thank You
Scott  S. Russo M.D.

616-560-2605
Scrusso@comcast.net


