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Overview  

ÅWhy, who, when, how? 

ÅExisting exercise guidelines 

ÅAssessment tools 

ÅResearch highlights 

ÅWellness & Ex. counseling clinics 

ÅConclusion  

 

 

 



 Case 

Å 54 year old, 2 years post DDKTx 

Å GFR stable, no rejection 

Å 20 kg weight gain post Tx 

Å DM, hypertension 

Å Sedentary lifestyle 

Å Encouraged to exercise 

 

     

 

 

 

 



Typical patient profile 

 

ÅChronic disease 

ÅMultiple co-
morbidities 

ÅAging 

ÅSedentary 
lifestyle 

P. Painter: Current Sports Medicine Reports 

2003, 2:173ï180 
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Rising from a chair: A simple screening test for physical 

function in predialysis patients 

E BRODIN et al.:  

 Scandinavian Journal of Urology 

and Nephrology, 2008; 42: 293300 





The 5 Es of rehabilitation 

Å Exercise 

Å Encouragement 

Å Education 

Å Evaluation 

Å Employment 



Exercise - definition 

Å Activity requiring physical effort, done 

especially as training or to sustain or 

improve health 





Effects of CKD 

ÅReduced physcial function 

Å Inflammation/malnutrition 

ÅObesity 

ÅCardiovascular disease 

ÅMetabolic syndrome 

ÅDepression, impaired QoL 

ÅDisability 

Å Improved physical 
fitness/function 

ÅReduced inflammation 

ÅFavorable body composition 

ÅBetter BP control 

ÅBetter metabolic control 

ÅReduced anxiety 

ÅBetter functional status 

Å Improved QoL 

 

 

Effects of excercise 



 Prescription for patients 

Cardiovascular exercise: 

Å Mode (walk, jog, cycle, swim) 

Å Frequency (4-5 days/week) 

Å Intensity (65-80% PHR, 12-15 RPE) 

Å Duration (>30 min of cont. ex.) 

Å Progression (int. to cont.) 

 

 

 

 



Rating of percieved 

exertion (Borg ï 20) 



 Prescription for patients 

Strengthening exercise: 

Å Mode (theraband, weights) 

Å Frequency (3-5 times/week) 

Å Sets (x3 for major muscle groups) 

Å Repetitions (12-15 of each exercise) 

Å Progression (increase gradually)    

 

 

 

 



 Prescription for patients 

Special considerations: 

Å Gradual progression 

Å Weight management 

Å MSK and orthopedic discomfort 

Å Avoid infectious situations 

Å Role of drugs and rejections      

 

 

 

 



 Question 

Á Of the patients followed at your  Centre, how 
many exercise according to the ACSM 
guidelines? 

      1) 100% 

      2) 65-70% 

      3) 50% 

      4) 30-35% 

      5) < 10% 

     
 
 
 
 



Self-Reported Physical Activity in 

Patients with End Stage Renal Disease 

Painter et al.: 
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Painter et al.: 



 Profile of exercise behaviour in a 
sample of renal Tx patients 

Å 208 kidney Tx patients 

Å 42.3% sedentary 

Å 57.7% formal exercise program 

Å Only 7% meeting the ACSM guidelines 
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Assessment tools 

Å Cardio-Pulmonary Ex. Test (CPET) 

Å Six Minute Walk Test (6MWT) 

Å Duke Activity Status Index (DASI) 



What is Cardiopulmonary Exercise Testing 
(CPET)? 

 

ÅMeasurement of rate of oxygen uptake (VO2), rate of 
CO2 production (VCO2), minute ventilation and other 
ventilatory parameters while monitoring 12-lead 
ECG, BP and O2 saturation during maximal 
symptom-limited  exercise  

 



CPET (VO2) 

Indications: 

ÅEvaluate aerobic capacity (ml/kg/min) 

ÅAssess exercise-limiting factors  

ÅScreen high risk patient for exercise safety 

ÅDetermine exercise  

 Rx for rehabilitation 

 



Contraindications to CPET 

 
Åacute ischemic changes on ECG 
Åunstable angina 
Åuncontrolled CHF 
Åuncontrolled dysrhythmia 
Å third-degree AV block 
Åuncontrolled hypertension (SBP>250, DBP>120) 
Å thrombophlebitis or intracardiac thrombi 
Åacute myocarditis or pericarditis 
Åsevere AS 
Åacute febrile illness 
ÅO2 saturation < 85% on RA 



CPET (VO2) 

Resting oxygen consumption 

3.5 ml/kg/min = 1 metabolic equivalent of 

task (MET) 

 





1 MET 

10 METS 

Resting, watch TV  

Run 6 mph 

5 METS  Digging the garden  

Energy 
Cost of 
Activities  Walk up stairs  

Threshold for Independence  

Severe functional impairment  
House cleaning, shopping 

Walk 3.5 mph  

Dressing, grooming, showering  

Carry groceries up stairs  

Golfing (carry clubs)  

Cycle 200 watts  

Walk 1.5 mph 



CPET (VO2)  

ÅSafe (symptom-limited VO2peak)  

ÅRecommended for high risk patients prior to 
beginning exercise program 

ÅCan also be used to assess treatment 

ÅCostly 

 

Do all patients need a CPET? 

 

 



Six-Minute Walk Test 

ÅEasy, inexpensive evaluation of physical performance  

ÅValid method to evaluate functional capacity in various 
populations 

ÅCorrelates with VO2peak in CKD population 

 



Functional capacity 

 

ÅA fundamental 
requirement in 
carrying out many of 
these activities of 
daily living (ADL) is 
primarily the ability 
to perform aerobic 
work  

 



Duke Activity Status Index (DASI) 



Research highlights ς Dr. 
Stefan Mustata, University of 

Calgary 

 

 



Numbers  

ÅSix years of local experience at the University of 
Calgary 

Å> 100 patients (CKD, HD and TX) 

Å~ 400 cardiopulmonary exercise tests  

Å> 300 supervised exercise classes 

 

 

 



Pilot project 

Á Effects of exercise training on physical impairment, 

arterial stiffness and quality of life in patients with 

chronic kidney disease 

Á 20 patients with CKD randomized to exercise vs standard 

care and followed for 1 yr 

    

      

 

 

 
 
 
 

Int Urol Nephrol 2010, PMID: 2084249 









Validating the 6MWT in patients with 

CKD 



Six-Minute Walk Test 

ÅEasy, inexpensive evaluation of physical performance  

ÅValid method to evaluate functional capacity in various 
populations 

ÅCorrelates with VO2peak in CKD population 

 



6MWT results 
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r = 0.85 
(P < .001) 



Duke Activity Status Index 

ÅReliability and validity of the Duke Activity Status 
Index for assessing aerobic capacity in patients 
with chronic kidney disease 

 

  



Duke Activity Status Index (DASI) 



DASI reliability 
  



DASI 

ÅReliable and valid tool to estimate VO2peak 

ÅEasy screening test 

ÅCost-efficient 



Southern Alberta Transplant Program 

Wellness Clinic 



 Departments (Fragmented Care)   Matrix (Continuity of Care)     

Integrative  

Organization  

Strengths  

Å Maintains and develops professional standards  
Å Allows economy of scale by sharing resources  

Weaknesses  

Å No integration of functions  
Å No managerial focus for programs that require 

combined effort  
Å Discourages interaction among Departments  
Å Allows territorialism  

Strengths  

Å Encourages a multi -disciplinary 
approach   

Å Can greatly improve performance  

Weaknesses  

Å Integrative managers do not control 
resources needed to deliver service  

Å Can place conflicting demands on 
functional departments  

Å Can be costly  

Patient-centered approach 
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ALTRA  


